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This is the first edition of INSTRUCTIONAL DEVELOPMENTS. Our
reasons for launching it are many. Not least among them is to provide a vehicle
for those who are concerned with the improvement of instruction to communicate
their opinions, ideas, findings and achievements to others who may be able to make
use of them.

The stress is on practical value. We shall make efforts to synthesize and
generalize the trends of research, putting them into an easy-to-use form to act as
reference material. We shall support these syntheses with annotated biblicgra-
phies, referring the reader to original sources and full length accounts. Feature
articles will present a technique, or a point of view, that may be of practical value
to teachers, instructors, training developers, or the managers of instructional
innovation projects. Finally, the job-aids section will be aregular feature, that will
present information on specific practical topics in a ready-reference format that
may be of permanent value to the education or training professional.

The feature articles section, in this issue, deals with the concept of instruc-
tion, attempting to establish its meaning and its theorctical bases. First, we have
four “viewpoints” on instruction and its design. These viewpoints on the concept
of instruction are followed by John Centra’s viewpoint on the scientific basis for
instruction. To whatextent does teaching have a scientific basis and to what extent
is it an art, or a craft? We would like to hear your viewpoints.

The research review section includes Don Ely’s report on comparative
research on the adoption of Educational Technology in three countries. Thisisa
good example of the breadth of work and of interests that we plan torepresent. We
hope to include some international contributions in every issue. Charles Dills’
review of programmatic research on instructional design carried outby the IDD&E
program’s faculty and students over the last decade is a short report on what has
been done and a guide toa series of detailed reports on the studies. Withoutadoubt,
the work reported is only one strand of the last decade’s research on instructional
design theory. Itis, however, quite a well developed and influential strand, that
some readers may be particularly interested in following . For thisreason, we have
listed all the available working papers, which may be obtained.

The developments and innovations section deals with an increasingly
important aspect of distance education—the growing use of interactive conversa-
tional methodologies, based on the many recent innovations in teleconferencing.
We discuss computer-mediated commurication (CMC) in its various forms:
electronic mail, hypertext, computer-conferencing, and so on. Alltheapplications
described are at Syracuse University and are currently ongoing. There are, of
course, many other possible applications of CMC. Readers may like to comment
on the cases described or add examples of their own.

We also include a job-aids section dealing with the topic of job aids itself.
We have builtina few problems and challenges to generate some discussion of this
section.

Finally, we have included a number of short, informative items on activities
and services that may be of interest to educational and training professionals.

We hope this journal will create a dialogue between ourselves and you, the
readers. Mostauthors are prepared to furnish further details of their work, reprints
of their papersand are interested to hear your reactions and comments. Tofacilitate
your requests for further information, there is a response coupon for you to
complete and return on the last page of the journal. This response slip alsorequests
your general evaluation of the journal’s contents. If you have any more detailed
comments on specific items, please enclose them as well, in a separate letter. We
will transmit it to the author(s) concerned.

-- Alex Romiszowski
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Viewpoints on instruction

generic model.

tional design.

What is instruction? What are the commonly used meanings of the term? Is it just a widely, and loosely, used word that has lost
value as a technical term of the teaching profession? What about instructional design? Is this a prescriptive, procedural activity that pre-de-
fines the steps of a planned teachingflearning activity, or is it an “online” heuristic process, carried out by the teacher in the light of events that
occur during interaction with students? In April of 1989, the students of the Instructional Design, Development and Evaluation program or-
ganized a round table forum on the meanings of instruction and its design. As an opener to this first issue of our journal, the participants of
that discussion have summarized their viewpoints, as presented on that day and as they have matured in the intervening year.

Firstly, we have Tom Green, Professor of Cultural Foundations, presenting an analysis of the term instruction and its common usage.
Next, Saviour Chircop, doctoral candidate in the IDD&E program and research assistant in the Office of Professional Development, argues
that the emphasis in the practice of instructional design is too much on the prescriptive preplanning of events and activities according to some

He is followed by Alex Romiszowski, Professor of IDD&E who presents a definition of instruction couched in technical “systems the-
ory” terms and argues that this concept is valid and useful whatever philosophizal or theoretical bases are adopted for the process of instruc-

Last, Phil Doughty, also Professor of IDD&E and currently interim Dean of the School of Education, takes the “macro” view of in-
struction as an activity to be designed, developed and delivered not only effectively and efficiently, but also cost-effectively. Like any other ac-
tioity that consumes resources and is supposed to generate worthwhile returns, the instructional process must be managed.

Thinking about instruction: Shades of usage

Tont Green
Here are some ways of thinking about “instruction.”

“1 was instructed to take my application to the next win-
dow.”  Here, “instructed to...” is always followed by
an infinitive. It is equivalent to “told to...” or “I was
ordered (directed) to...”.  This is not transmission of
belief, or knowledge, or even information.

“When I was twelve, I took instruction in The Faith.”

Here, “took instruction” (as well as “gave instruction”)
involves having certain beliefs explained to me (or
exp.aining them tosomeone elsedepending on whether
instruction is being taken or given.) Here the focus of

“instruction” is on the acquisition or claboration of
belief.

“I had twelve years of piano instruciion and still can’t play”
Here “instruction” is dispensable.  One might say
simply “I had lessons” or “took piano,” or “studied
piano” and the term “instruction” needn’t even ap-
pear. In fact, the use of “instruction” at all in such a
context may seem awkward.

But there is something noteworthy about this usage. It
seems not to occur at all unless there exists something
like standards of performance. This s clearly a context
of acts and not beliefs. But wedon’tordinarily think ol
taking instruction in walking, for example. If somcone
were to suggest doing so, it would imply immediately
that there is some special skill being developed. Per-
haps wearespeaking of a classinactingorinmodeling,
Whatwould come to mind if somecone told you that she
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was taking instruction in breathing? Here, in short, is
a sense in which “instruction” probably involves com-
munication of belief or information, « «. more impor-
tantly invorves the acquisition of skill and standards of
judging some kind of performance.

There may be a hint here. We speak of “instructing
in..” “instructing to...”or “instructing how to...” but
not “instructing that...” unless it is equivalent once
again to simply being told. For example, to pursue a
previous illustration, ”1 was instructed that God is
three in one” or “1 was instructed that the doctor is not
in.” This is the same as “I was told that” These
examples illustrate how “instructed that...” isused ina
manner that matches “told that...”.

We may summarize:

“Instructing to...”

Call this the imperative mode of “instruction.” It
involves giving orders.  The aim is not conveying
information, knowledge, beliei or skill. And we
wouldn’t normally think of this kind of “instruction”
as aimed at learning.

“Instructing that...

Call this the propositional mode of instruction. What-
cver follows the “that...” can be expressed as a propo-
sition. “Instructing” in this sense is simply the same as
telling. “A instructed B that...” simply means “A told
B that...”.

G 1
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The propositional mode of instruction is clearly aimed
at transmitting belief, information, or knowledge, and
there is a sense of “learning” in which “Ijust learned
that...” means “I was just told that...”.

“Give (take) instruction in...”

Call this the global sense of “instruction” because we
seem to use the term in this way only when speaking of
instruction in relation to some larger subject or, more
likely, some practice that implies the presence of stan-
dards. We speak of one person instructing another in
specificskills (like breathing) only within the contextof
some larger practice (swimming, singing, acting) and it
is because of this global placement that the term “in-
struction” has its use in education. These comments
seem to apply also to “instructing how to...”. 1 do not
see that this locution, “instructing how to...,” contrib-
utes any fresh logical point to the analysis.

Think of the kinds of things (beings) to which we can
offer instruction. We don'tinstruct plants. Nor do we
teach them or educate them. But we do train them.
Here is context where the concept of “training” seems
tohave a play, but “instructing” does not. ¥ 'hat about
animals, say, my Golden Retriever (whose dignity
suitably demands caps)? Unlike the case of plants, it
makes sense to say that I can educate the dog, or that [
can teach him. But whatabout giving him instruction?

I do not say that there is any rigorous, final, firm
boundary to be drawn here. But we are not seeking
firm boundaries. We are seeking only to discern what
counts in shaping the domain of one concept as op-
posed to another — “instructing” in confrast to, say,
“teaching” and “educating.” Hereis acontextin which
“cducating” and “training” seem to have a play, but
“instructing” and “giving instruction” do not. It is
easicer to speak of “training my dog to fetch,” “teaching
him to fetch,” but more awkward to speak of “giving

him instruction.”

If you grant me that there are these shades of usage,
these tendencies of thought, then I want to ask where
they come from. What itis that underlies these grada-
tions of meaning?

I submit that the answer lies in the degree to which our
aim is to enlarge the domain of intelligenice. To what-
ever degree we aim at creating an intelligent way of
believing or anintelligent way of behaving or acting, in
just that degree, it becomes easier to speak of “instruct-
ing” and more difficult to speak of “training” or “con-
ditioning.” We speak of training a plant, but not of
instructing it or even of teaching it simply because we
do not think of the plant’s pattern of growth as mani-
festing intelligence. We speak of training, or even
teaching a dog to fetch or to heel, but not of offering
instruction because we conceive of the animals behav-
ior as more expressive of intelligence than that of the
plant. But still, there is something missing.

The missing part is whatI would call “the conversation
of instruction.” Thedog does notask "Wt , ”or “Why
not?”, does not seck reasons, and does not receive
explanations. The concept of “instruction” is most at
home in its global sense, when it involves the “conver-
sation of instruction,” the search for reasons. The
central idea, in short, is not simply that a certain behav-
ior be produced, or a certain belief be entertained, but
that behavior be shaped and belief formed for reasons
shared by instructor and student in the context of a
conversation. Itis the presence or absence of this kind
of intelligence in greater or lesser degree that accounts
for the shades of meaning between “instructing,”
“training,” indoctrinating,” “teaching” and the like.
The core idea is the effort to shape behavior and belief
in ways that manifest the presence of intelligence.

of the journal.

CID GOES TO SINGAPORE

Robert M. Diamond, Assistant Vice Chancelior, Director of the Center for Instructional Development (CID), and Professor of Instruc-
tional Design, Development, and Evaluation was in Singapore for two weeks in November serving as a consultant to the National
University of Singapore and the National Institute of Education. During this period he was keynote speaker and workshop leader at
an all-university seminar for faculty. 1lis topics ranged from designing and improving courses and curricula and cvaluation for ten-
urc and promotion to the selection and use of technology. While there, he also met with university administrators and facuity in disci-
pline-specific meetings to discuss with them Syracuse University’s Center for Instructional Development, the approach it uses and the
impact the agency has had on the institution. A project, sponsored in part by the Sears-Rocbuck Foundation on increasing the impor-
tance of teaching and the tenure and promotion process, was also a major topic of discussion.

CID is onc of the strongest university-based educational development service centers in the country. It helps university facuity mem-
bers design, implement, and evaluate their courses and programs, as well as providing consulting services for clients on 2 national
and international basis. Components of CID include instructional development, research and evaluation, graphics and printing,.
Further information on the CID, its activitics and services may be obtained by completing and returning the coupon on the last page
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Instructional Design:

Where we were . .. Where might we go

Saviour Chircop

There are various ways of framing the work done by
instructional designers. A cursory look at the emer-
gence of the field is enough to indicate a rapid and
flexible development that has primarily been driven
by the pragmatic concerns -military, industrial, and to
a small extent scholastic- of the last five decades.

Instructional design and development, as we know it
today, was initiated by professionals who believed in
the use of visual aids to support oral instruction. The
advocacy of media centers, to support the visual aids
movement, led to the development of learning centers
where students could use individualized instruction
to supplement their regular academic classroom expe-
riences. In the sixties, under the influence of Skinner,
the field shifted from a reliance on technology-sup-
ported communication, to a mixture of technology
(both hardware and engincering frameworks), com-
munication theory and theories of learning. With
Robert Gagne, instructional sciences moved from the
Skinnerian influence to a more cognitive model of

learning influenced by, among others, Jerome Brun-
ner.

A global perspectiveof thisdevelopmentcanbeframed
as "a field whose theory and practice primarily deal
with structured communication for the purpose of
learning”. Instructional theory attempts to uncoveran
effective and efficient way to structure its messages.
This approach explicates that the communication as-
sumptions in the ficld, though elaborate and far reach-
ing, are largely based on the work of Hovland and
others, implicit in presentations, texts, and CBT.

Current research in the areas of coinmunication and
semiotics, especially work by Brenda Dervin, is show-
ing that the Hovland paradigm of communication and
persuasion theory needs to be updated. The theoreti-
cal construct, assumed by Lasswell, Hovland and
others, places excessive emphasis on the "power” role
of the "sender” and too little on the active role of the
"receiver”. The very choice of terms "sender" and
"receiver” is evidence to this. Instructional theory has
substituted the term "receiver” with "learner” and cre-
ated illusory imagcs of learners who are objects; pas-
sive recipients of the instructional processes created
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for them. This approach to the process of instruction
is clearly teacher-driven. However, this is notan accu-
rate description of situations that face designers. In-
structional designers need to acknowledge and ac-
count for the intentionally, free will, socio-political
environment and previous experiences of the learning
subject in present theoretical perspectives.

The implications of this shift for instructional theory
and design are pivotal. Work and research, reflecting
such a shift are already appearing in the ficlds of adult
education, cognitive psychology, and instructional
design itself. Malcolm Knowles and Patricia K. Cross
argue for a pedagogy addressing adults that has some
differentattributes froma pedagogy aimed at reaching
children. Followers of Jean Piaget argue for respecting
the internal dynamism of the learner who is constantly
interacting with an environment. The learner is in the
driver’s seat of the change process. Robert Gagneina
recent article talked about the incompleteness of the
present instructional theory. He suggested that de-
signers need to incorporate more, and account for, the
incidental learning that occurs in the every-day-life as
part and parcel of what goes on in every instructional
event. Lauren Resnick suggests that instructional de-
signers need to re-examine their learning theory which
separated facts, principles, procedures and concepts as
if they were discrete entities.

This shift of emphasis also affects the type of analysis
designers perform to determine task analyses, the
learner entry pointand learner pre-requisites. Inmany
instances of current practice such analytical activities
are being driven by the content of instruction (subject
matter). Henceforth, instructional designers need to
explore ways of understanding better the human per-
sons who are asking for instruction. Instructional
methodology has to adapt itsclf to persons as human
subjects -as different from human objects- and not the
other way round.

(ol
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Instruction and Learning:

Alex Romiszowski

I was brought up in Britain. I learned carly in my life
that “teachers” are found in schoolrooms, whereas “in-
structors” inhabit dirty workshops, military establish-
ments and sports or athletics ficlds. Somehow, the fig-
ure of “teacher” was linked conceptually to “educa-
tion”, whereas the “instructor” was a component of
“training systems”. My first professional contact with
“instruction” as a precise technical term, was in the
1960’s when “programmed instruction” was at the
height of its popularity - except that in britain it was
immediately rechristened as “programmed learning”.

These semantic preferences run deep. We notice it in
the preferred use of CAL (computer assisted learning)
and CAMOL (computerassisted management of learn-
ing), as opposed to the US preferred terminology of
CAland CMI (I for Instruction). British rescarchers, for
example thecyberniticianGordon Pask, havecontrasted
the so called “instructional” and “conversational”
paradigms of education and have developed quite
sophisticated “conversational theories” to guide their
design of educational materials. Incontrast, Tom Green
argues in this paper that instruction includes an essen-
tial conversational element.

More recently, in the educational technology litera-
ture, one comes across contrasts being made between
“instruction” and “construction”, as rival educational
paiadigms. Charles Reigeluth (1989) discusses these
conirasting viewpoints in his paper in the first issuc of
the new “Educational Technology Rescarchand Devel-
opment” (ETR&D) journal (previously ECT}). He ar-
gues thatboth the “instruction” and the “construction”
approaches are valid and indeed necessary for effec-
tive education, but that cach has its defined role and
place. He also indicates where he picked up the idea of
this distinction - from none else than the “Brits” at a
conference hosted by the U.K.’s Open University. What
he does not clarify sufficiently, is that the contrast be-
tween “instruction” and “construction” as recently
defined, is only a new way of reviving the dichotomy
between “expository teaching” and “discovery learn-
ing”,a discussion that goes way back to Ausubel versus
Bruner and beyond. To be sure, the implementation
TACTICS may have changed somewhat (c.g. through
the use of computer based interactive media) but the
basic STRATEGIES implied by the instruction-versus-

What's in a Name?

constn:ction debate are as old as the hills.

In the previous paragraph, [ used the words expository
TEACHING and discove:y LEARNING advisedly.
Once more, we see a contrast of emphasis between
what is done TO THE LEARNER by some external
person or system, and what the LEARNER DOES, or as
Saviour Chircop puts it elsewhere in this paper, be-
tween the roles of the “sender” and the “receiver” in
communication. Saviour is notalone in his view thatin
the pastthe emphasishas been too muchon the “sender”
and not enough on the “receiver”. William Winn(1989)
has argued this point quite recently. Also, somewhat
carlier, Michael Eraut, in the opening keynote presen-
tation at the 1987 Conference of the Association for
Educational and Training Technology, of the U.K,,
presented a very detailed analysis of past and present
practice, which identified some seven specific weak-
nesses in past approaches. He also mentions some
seven strengths - provided they are interpreted and
applied in practice in the light of new research com-
pleted in the last 20 years (Eraut 1988). Finally, he
showed, by examples, that the turn-around in empha-
sis can occur, and indeed often has occurred, in recent
projects. Solet’s not be too despondent. (Incidentally, it
is worth observing that Eraut’s address was entitled
“Whathas happened to LEARNING DESIGN?” - there
go the Brit's again!).

So, what about “instruction”? Is it a misunderstood
word? Or should it be relegated (as in Britain) to just
one form of teaching-learning process, where the
emphasis is on “sending” packaged messages? My
own definition of the term has for decades been “a
GOAL-DIRECTED, TEACHING/LEARNING PROC-
ESS, which has been to some extent PRE-PLANNED
AND PRE-TESTED”. This definition excludes educa-
tional activities which happen haphazardly without a
clear idea of what learning is to be achieved, or without
some attempt at design and cvaluation. On the other
hand, it includes a lot . It says nothing about who sets
the goals (instructor or learner, sender or receiver). It
says nothing about how the goals are to be achicved
(exposition or discovery; instruction, construction , or
indeed conversation). It does imply, however, that the
methods are well matched to the goals and lead to
successful learning. This is the task of instructional (or

> .
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learning?) design.

If we indeed have a scientific basis for teaching (as John
Centra argues elsewhere in this issue), then teachers
CAN be technologists (which means nothing else than
applied scientists). If there is still a skewed emphasis in
favor of the “teacher teaching” rather than the “learner
learning,” is this because our scientific basis is incom-
plete and skewed , or is it because we (meaning teach-
ers, educational institutions, society as a whole)
CHOOSE toapply certain principles toward theachieve-
ment of certain goals and ignore other aiternative
approaches. Should we interpret the reasons for the
apparent skew in emphasis as lack of research-based
principles to guide our instructional design decisions,
or as lack of interest/motives/support to change the
direction of things? If you vote for the latter (as I do),
then you will look elsewhere than instructional theory
for the root causes of our apparently distorted ap-
proaches to instruction and to instructional design.
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Instruction and Goals for Educators

Phil Doughty

Itis evident these days that creating efficient instruc-
tion, planning for effective learning, or developing
time saving protocols for the design of training arc ap-
propriate butinsufficient goals for professionals in the
education business. Pressures to expand the range of
educational services to include all pre-schoolers, those
with functional and workplace literacy deficiencies,
professionals requiring continuous upgrading of skills
and knowledge, and athletes with inadequate basic
skills represent some of the challenges facing educa-
tors. How to think about planning for instruction,
organizing for learning and managing training (or
other combinations thereof) is one of the more com-
plex arcas of opportunity available for us to consider.
Several comments about this opportunity, particularly
as it relates to instruction, may not clear up the confu-
sion but may help clarify the task.

In the very recent past, perhaps last semester, it was
acceptable to discuss the three most basic criteria
employed in designing and evaluating instruction as if
there were choices between them. The criteria, a)
good, b) fast and c) cheap, suggested options for
combining any two at the expense of the third. Thus
you could aim for quick and cffective instruction but it
would be expensive either to develop or toimplement.
If a limited budget was a constraint, then cither the
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quality or the amount of time required to design, to
learn, to practice, to test, or to justify was constrained.
This way of thinking about instruction, learning, de-
sign and the validation thereof is not very satisfying
and, more importantly, will it ever allow us to com-
pletely address the many time, cost and quality pres-
sures facing socicties, agencics, governments and day
care centers.

It is evident that we must approach instruction and all
its attendant components, with the intention of creat-
ing, developing, managing, empowering and validat-
ing instruaction; that is:

a) good (i.c., it has relevance, utility and quality)

b) fast (i.c., itis efficient in both design and delivery as
well as requiring relatively limited time-on-task by
learners) and

c) cheap (i.c., expensive designers, content specialists,
delivery systems, trainec travel, faculty and time
away from work are all minimized).

How we think about instruction, the ways that learn-
ing mightoccur and the purpose of the education enter-
priscareallcritical issues for education professionals to
consider. The good, fast, and cheap requirements
certainly do not make ourtask any casier but unless we
canincludeallthree, we willcontinueto address appro-
priate but insufficient goals.

b‘ S




Is There a Scientific Basis for

Effective Teaching?*

John A. Centra**

In his well known book, The Art of Teaching, Gilbert
Highet (1959) argues that teaching is an art, not a
science. Teaching, he proposes, involves emotions
which cannot be systematically appraised and em-
ployed; moreover, a scientific relationship between
humans, whether it be in teaching, marriage or friecnd-
ship will be inadequate and as “cold as a chess prob-
lem.” To Highet, teaching is more like painting a
picture or composing music.

Is teaching an art? Does good teaching require the
creative skill that good art requires? Are people born
withtheappropriate skills needed tobea good teacher—
skills that may be somewhat personal and uncovered
only through practice? If o, then it is unlikely that we
can do very much to develop teachers or tc systemati-
cally assess performance in teaching. Whether teach-
ing is solely an art, and whether good tcaching can be
prescribed are not trivial questions. They in fact form
the cornerstone for evaluating and improving what
teachers do.

In this paper I propose that the knowledge acquired
about college teaching through careful observations
and studies over the years has provided a scientific
basis for theart (or perhaps the craft) of teaching. Stud-
ies have identified prescribed attributes related to good
teaching. This is not to say that no room s left for vari-
ationson principles or forindividual expression. Teach-
ers are not computers. Creativity, individuality and
other human qualities are important features that are
integral components of good teaching. Gage (1979)
sces teaching as a practical art that calls for “intuition,
creativity, improvisation, and expressiveness”;as such
itleaves room for “departure fromrules, formulas, and
algorithms” (p. 15). 1 will retum to this point later.

Qualities of good teaching

Although he proclaimed teaching to be an art, Highet
went on to describe the qualities and abilities necessary
for good tecaching. The qualitics he included were
knowledge of subject, a sense of humor, and an enjoy-
ment of students. Highet even specified critical meth-
ods of good teaching; for example, preparing course
and class outlines or other ways of providing structure
for a course. Many of these abilitics and methods
appear to be subject to observationand evaluation,and

to be teachable in themselves. As such they may beless
art-like than Highet claims.

Other characteristics of good teaching are similarly
opento evaluationand study. A syntheses of 31studies
in which students and faculty members specified those
characteristics important to good teaching revealed
extensive similarities across studies as well as between
the two groups (Feldman, 1988).

In these studies, students and faculty members at the
same institutions (two-year as well as four-year col-
leges) were asked to describe attitudes or practices
important to good teaching; some students asked re-
spondents to characterize “best” or “ideal” teachers.
Students and faculty members gave high rankings to:

e Teacher's Sensitivity To and Concern With Class
Level and Progress;

Teacher’s Preparation/Organization of the Course;
Teacher’s Knowledge of the Subject;

Teacher’s Enthusiasm (for Subject or for Teaching);
Clarity and Understandableness;

Teacher’s Availability and Helpfulness;
Instructor’s Fairness;

 Impartiality of Evaluation of Students, and

* Quality of Examinations.

Students, in these studies, placed somewhat more
emphasis thanfaculty on teachers’ stimulation of inter-
est and their clocutionary skills.

Faculty gave more importance than students to teach-
ers being intellectually challenging, encouraging inde-
pendent thought and motivating students to do their
best. Both groups also mentioned the teacher’s concern
and respect for students, the nature and value of course
material, the quality and frequency of feedback to
students, and the teacher’s openness to opinions of
others along with their encouragement of questions/
discussion.

Allin al], the studies synthesized by Feldman indicate
that faculty and students were very similar in their
views of what constitutes good teaching, although dif-
ferences in the relative importance of a few characteris-
tics were also evident.

(continued next page)
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Evaluating the Characteristics of
Good Teaching: An Example

An example of how the various characteristics of good
teaching might be evaluated systematically by differ-
ent groups is provided in a recent monograph devel-
oped at Syracuse University (Centra, etal 1987). After
selecting, from previous studies, the general character-
istics to be evaluated, the Syracuse group identified
seven ways the data could be collected and the six
individuals or groups to do the evaluating.

The seven methods were:

* Seclf-assessment/report

* Classroom observation

* Structured interview

» Instructional rating survey

* Testor appraisal of student achievement

* Content analysis of instructional materials
* Review of classroom records

These could be evaluated by

*  Self

* Students

» Faculty

* Dean or department chairs
e Alumni

* Other appropriate administrators

For the characteristic, “Good Organization of Subject
Matterand Course,” for example, faculty could observe
a colicague’s classes to judge such specifics as whether
the teacher had made a clear statement regarding the
purpose of the lesson and whether major points of the
lessont had been summarized.

Student evaluators could be asked to judge this same
characteristic by responding to such rating survey
questions as the extent to which the instructor was pre-
pared for class and presented topics with a logical
progression. As a third possibility, a department chair
or another person might do a content analysis of the
course syllabus.

Each method and cach evaluation source hasitsadvan-
tages and disadvantages. Consider, asan example, the
following advantages and disadvantages of classroom
obscrvations by colleagues as discussed in the mono-
graph (p. 23).

Advantages

Classroom observations help to complete a more con-
crete and real picture of the instructor than usually
appears with the use of only indirect methods, such as
student ratings and administrator comments. Some-
times student ratings can be inconsistent for controver-
sial instructors or situations, and classroom observa-
tions can provide information regarding the ratings.
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Classroom observations also allow a more extensive
focus on substantive course content issues, such as
relevance and knowledge of subject matter, scholar-
ship, and integration of topics.

Disadvantages

There are several disadvantages to classroom observa-
tion. First, faculty tend to find it threatening to imple-
ment classroom observation when they have never
used the method before. As a result, this method
demands considerable tact, respect,and rapportamong
faculty. Second, itrequires considerable faculty time to
ensure that the number of observations necessary to
make conclusions reliable and valid are made. Third,
observations for personnel decisions must be kept
separate from observations for instructional improve-
ment decisions to protect the use of this technique for
either purpose. Fourth, observers tend to vary in their
definitions of effective instruction making itdifficult to
derive consensus regarding observations. Training
observers is, therefore, recommended.

The advantages and disadvantages of the varicus
approaches to evaluating teaching underscore not only
the complexity of making evaluations but of teaching
itself.

Teaching is more complicated than a list of qualitics or
characteristics of good teaching implies. The Syracuse
monograph, which was written for department chairs
and members of tenure and promotion committees in
particular, discussed several caveats. In the first place,
some of the characteristics are more casily racasured
than others, and this could result in such characteristics
getting more weight than they deserve. Secondly,
teachers will display different patterns of strength, and
a good teacher will be strong in many of the character-
istics identified but not necessarily all cf them. The
ultimate outcome of good teaching—beneficial student
learning—might be achieved through a variety of
approaches.

The Scientific Basis for Teaching

The fact that there is strong consensus between and
within various groups about the characteristics of effec-
tive teaching does not in itself, establish teaching as a
science. Webster’s dictionary defines science as:

Knowledge acquired by careful observation, by
deductions of the laws which govern changes and con-
ditions, and by testing these deductions by experi-
ments.

Does teaching have this kind of scientific basis? Gage
(1978) argucs that there is & scientific basis for the art of
teaching. A science of teaching, according to Gage and
as the Webster definition implies, requires rigorous




laws that yicld predictability and control. The rescarch
on teaching at the elementary/secondary level, which
Gage draws largely on to reach his conclusion, has not
attained that level of predictability. Because of the
complexity, “any singly significant variable in teacher
behavior should have only a low correlation (ranging
from + .1 to about + .4) with student achievement or
attitude” (Gage, 1978, pp. 26). The same can be said of
the college teaching characteristics which correlateina
similar .1 to .4 range with course-level achievement
when student ratings have been used to assess or
describe instructional variables, (Centra, 1977, Cohen,
1981).

In research on teaching, it is apparent that laws or
theories relating any two variables need to be modified
toincludeother variables as well. These interactions do
not only occur in research on teaching but even in the
natural sciences when real-life rather than laboratory
phenomena are studied (Gage, 1978). Thus, the fact
that research on teaching has not produced highly
predictable results does not in itself negate a scientific
basis to tcaching. Other practical ficlds and profes-
sjons, in addition to teaching, have a scientific basis but
require “artistry” to reach desired ends. Gage men-
tions medicine and engineering as examples. Practice
in both fields requires knowledge of much science—
“artistry enters into knowing when to follow the impli-
cations of the laws, generalizations, and trends, and
especially, when not to, and how to combine two or
morce laws or trends insolving a problem” (Gage, 1978,
pp- 18). College teachers, it would seem, neced to be
awarc of the scientificbasis of teaching, as well as when
and how to build on that basis.
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managers all offered promise and mutual benefit.

DOUGHTY RESPONDS TO INVITATION TO VISIT GOVERNMENT
REPRESENTATIVES AND FACULTY IN THE PEOPLES REPUBLIC OF CHINA:
A GREAT QPPCRTUNITY WITH CONSIDERABLE POTENTIAL FOR
CCLLABORATION—BUT WITH POOR TIMING

A visit in Shanghai and Beijing with faculty members of educational technology and adult education programs com-
bined with discussions about collaborating with the Peoples Republic of China’s ten regional educational technology support
centers was ap offer that could not be resisted. In Shanghai, several days of faculty meetings, field trips to continuing educa-
tion sites in manufacturing plants, and discussions with regional officlals interested in improving the training of mid-level

In Beijing, meetings with educational technology association members, along with university faculty and administra-
tors interested in computer-based instruction, distance learning via video and computing conferencing also suggested a

bright future. Meeting with ministerial level officials responslible for staffing and directing their ten reglonal educational
technology and communications support centers were exceptionally exciting. Opportunities for faculty exchanges, joint staff
development projects, sharing of instructional materials and production support techniques were evident.

Many toasts were offered, unbelievable numbers of entrees were consumed during every meal, many professional
cards were exchanged, plans were laid for immediate followup, and multiple requests for student admission forms were re-
ceived. All appeared to be ready for an exciting multiple institution and government agency collaboration. Subsequent (two
weeks later) events have limited the contacts. Planned visits to Syracuse by university presidents, faculty and manufacturing
plant managers have been “postponed”. Several faculty have come for three- and six-month exchange visits. The future is
cloudy. The interest, prospects and promise remains.
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The Diffusion and Implementation of
Educational Technology in Developing

Nations: Cross Cultural Comparisons of
Indonesia, Chile and Peru

Donald P. Ely*

Most research studies begin with curiosity—<curiosity
about an observation, an expericnce or a convergence
of isolated factors. Most research studies do not begin
from scratch—somewhere, sometime, someone has
thought about the question and has explored it to some
degree. Most research studies begin with hypotheses,
probably not fully developed or stated in classicexperi-
riental fashion. Most research studies have a general
idea about procedures to follow in exploring a question
butchanges are usually made enroute, especially in the
social sciences where people arc involved. Most re-
search studies expect to reveal something new; there is
anticipation of a contribution even though some report
“no significant differences” or have to reject the origi-
nal hypotheses. These were the conditions that pre-
ceded this study. They were manifested in severs!
ways.

I was curious about the status of educational technol-
ogy in three countries where  had spent a great deal of
time over the past thirty ycars: my first contact with
Indonesia was with a graduate student from that coun-
try in 1958 and I have worked there almost every year
since 1979 for periods of three wecks to three months,
In 1963, I was a Senior Fulbright Lecturer in Chile for
about nine months and in 1975 I served on a Fulbright
team in Peru for three months. I have returned to Chile
and Peru on other occasions since my first appoint-
mentsand have continued tobein communication with
professional colleagues in each of these countries over
the years. [ began to wonder if the ficld of educational
technology had made any progress in those countries
(and, incidentally, if my centributions had made any
difference). [ was curious about the cross-cultural
similaritics and differences between Indonesia and the
two Latin American republics. Developing nations are
often grouped together and are treated as one Third
World unit. I wondered if there are similarities and
differences in educational technology as it is practiced
in each country. I wondered if educational technology
even exists and the nature of its activities. If educa-
tional technology has been adopted in various sectors
of the society, what are the factors that have facilitated
the acceptance and implementation? If it has not been
adopted, what are the factors that scemed to hinder its
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acceptance and implementation?

When a person begins to focus on a research question
(or almost any inquiry for that matter) it seems that all
of a sudden new information becomes visible. An
Indonesian educational technologist had received
support from UNESCOin 1984 to study the growthand
development of the field in his country. He had inter-
viewed important persons in the United States, the
United Kingdom, and Indonesia who had been associ-
ated in some way with the development of the ficld in
his country. Tape recordings of all 37 interviews were
available and constituted a major resource. Two Chil-
ean educational technologists, Arturo Kotesky and
Patricioc Calderon, had written an article in 1983,
“Development of Educational Technology in Chile,”
and a specialist from the Multinational Project on
Educ. tional Technology, Clifton Chadwick, who was
activein the project from Santiago, provided the names
of more than twenty professionals who arcactive in the
field. A visit to Florida State University revealed the
dissertation of Cassandra Fletcher, Educational Tech-
nologvin Peru, 196R-1980: A Case Study of Diffusion of
an Innovation Within a National Education System
(1984). Each of these resources offered extensive reli-
able information for this study. Each source also pro-
vided the continuity needed between the researcher’s
first contacts with the country and the current state of
the ficld’s development.

Beyond the curiosity about the current status of the
field was a serics of hypotheses about the conditions
that facilitate the implementation of educational in-
novations. In thiscase,educational techriology was the
innovation. In 1976 the researcher published an article:
“Creating the Conditions for Change” in which seven
“conditions” were posited as necessary for :i.ititu-
tional change to occur. Since that time, through expe-
rience and through review of the literature, those con-
ditions (and one additional condition) appear to be
valid. This study offered the opportunity to further test
the conditions in a cross-cultural context. Each condi-
tion seemed to hold true for North American Educa-
tional institutions, but what about other arcas of the
World?
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Out of this curiosity, background information, and
hypotheses about conditions that facilitate the imple-
mentation of educational innovations, I generated a se-
rics of objectives that ] wanted to attain in the hope that
I could gain an understanding about the current status
of the field in three developing nations and perhaps
come up with some generalizations about conditions of
change that could be used in other contexts.

Objectives of the Study

1. To determine the extent of educational technology pres-
ence in each country. Where are the centers of activ-
ity? Who leads them? How long have they been in
operation? What do they do? What changes have
occurred over the years? Do they appear to be
secure for the foresceable future?
To identify the networks, if any, through which the con-
cepts of educational media and technology have been dis-
seminated. Who are the opinion leaders? Are they
associated with the primary nodes of the networks?
Are people associated with one agency, niogramor
organization more likely to be the source of innova-
tive ideas and responsible for spreading those ideas
throughout the country? Are there formal chan-
nels, suchas professional associations, publications
or mecetings, through which educational technolo-
gists communicate? Are there organizations that
assume dissemination responsibilities for the na-
tion? Do any social networks exist among opinion
leaders and gatckeepers?

3. To determine reasons for acceptance (and rejection) of
educational technology where it has been introduced.
Also of interest is any change that may have oc-
curred between initial acceptance and later rejec-
tion. Why did the change occur? To whatextent did
financial support determine acceptance or lack of
support, rejection? What factors are responsible for
continuation?

4. To test a series of hypotheses regarding conditions that
facilitate or hinder theimplementation of educational in-
novations, specifically, educational technology. The
premise is that the presence of eight conditions is
necessary to implement change once aninnovation
has been introduced and adopted. The presence of
alleight conditions would indicate high probability
of sustained implementation. Reduction of the
conditions would lessen the probability of continu-
ation.

Research Procedures

To approach these objectives and the related questions
required direct primary data and those data car be
obtained mostly from people in the countries being
studicd and literature that exists only in cach country.
A combination of rescarch methods must be used:
historical methods help to determine the “then and

ro
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now” comparisons that are necessary to view develop-
ment of the field over time. In this study, a 25 ycar
period is used; case study methods probe institutional
dynamics and this study is primarily aninquiry into or-
ganizational acceptance and application of educational
technology; and descriptive methods permit individ-
ual expressions of experience, observations, and inter-
pretations. Each of these methodologies contribute to
the over all data gathering procedures and each pro-
vides a different perspective on the same questions.

Translating research methodologies into actual data
gathering mechanisms is where ideal and practical
approaches part company. After 25 years, where are
the people you once knew? Who are the active profes-
sionals currently—and where you find them? What
networks exist, if any, and how do you tap into them?
Where is the literature that does not find its way into
libraries?

The key to most of these questions is the network which
the researcher has built-up over theyears. By maintain-
ing contact with individuals in the countries being
studied, there are initial points of contact. From those
points come others. For example, the 40 or so Syracuse
University graduates in Indonesia are obvious starting
points; a professional colleague who worked in the
ficld in Chile for almost 15 years can name people who
ought to be interviewed; and the Fulbright Commis-
sion office in Peru has sponsored half a dozen US.
educational technologists to teach and study thereover
the past 15 years and their names are known. Withsuch
networks, the first phase of contacts begins and from
that first wave comes a flood of additional names of
people to contact and interview. In each country, the
time expired before the list of names was exhausted.

Data Gathering

The primary source of information for this study was
individual educational technologists and other educa-
tors who were interviewed by the researcher. Using a
structured interview based on the objectives of the
study, people were queried about the state of the field
and their specific activities in relation to educational
technology. Most of the interviews occurred in the
work place so it was often possible to sce special facili-
ties and to meet other people, some of whom were
interviewed. During the interviews, cach person was
asked about reports, evaluations, published materials
and other written matter that might provide further
insight into the development of the field in that coun-
try. Thesc individuals, their colleagues, and the litera-
ture that they identified provided the bulk of the data
for this study.

Findings

There are findings that are specific to each country and
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there are findings that are generalizable across all three
countries studied. These are the general findings.

1.

Educational technology is more of a movement
than a field. Local definitions are emerging and
they tend not to be North American definitions.

. The characteristics of a profession are not yet ob-

servable: a strong national professional associa-
tion; high level of communication among practi-
tioners; a body of research; standards for profes-
sional training; a code of ethics—none of these
clements appear to be sufficiently strong in the
three countries studied to say that educational tech-
nologyisa field. Thedefinitions and perceptions of
the field are even more diffuse. The dominant
perception is that educational technology equals
hardware; that it is a mechanistic invention of the
moredeveloped world that is being thrust upon the
developing nations; thatitis moreinterested insys-
tems than with pe »ple;and thatitis contrary tolocal
social-cultural values.

networks tend to beatjoblevels, e.g., higher educa-
tion, medical schools, business and industry train-
ers, and sc forth. People who are working in the
ficld secem to look to North America for trends, new
ideas, and new products. There is evidence of
assistance from Japan, Germany and The Nether-
lands in ecach of the countries studied. Most of such
assistance is in the form of products.

The reasons for acceptance of educational technol-
ogy are closely related to the conditions that facili-
tate change. There has been leadership. One
person or one agency championed the diffusion
effort. In some cases the original leader trained
successors thus continuing the original program; in
other cases, the departure of the leader led to de-
cline of the organization or movement.

Another reason for acceptance and implementation
has been the perception of modernization on the
part of cducational and government lcaders. Using
the Western model of problem-solving through

2. Efforts to transfer North American versions of edu- tecbnology, many countries ‘purchased communi-
: . . cation hardware that symbolized progress. Itcould
gational technology have been met with some resis- bo and touched. Tt was the same equipment
tarice if not hostility usually based on socio-cultural thastexfrgs l?eing used n th:,more developegd nitions
conflicts. Th cei at f i - ! .
] s th e.}ic.r elve]dn. ureo egucatlpnal tegh and therefore conferred status on the owner. Little
n}(: ogyist ¢ atitis 1.'ev0. Utl?r&r}? ar? requurqs r]rl1a)9r thought was given initially to the software or mate-
chang}?s (; oggaglzﬁtlona. . av:;r, espem? y 1'n rials required to use it or to the methods of utiliza-
the schools. Such change Is viewed as cataclysmic tion. When time came to demonstrate some of these
and mapfp rgpnate for pec;\ple who have defined the new acquisitions, it was poorly done and at such
nature of education for their o ople. ’
3 E :th th H r . Wn peop . expense that cost questions began to be asked.
) O;’ cn (:\nle w}?ﬁ; K:EZ’ tgigeel'i‘l??aet:;ﬁ;%lg %Eggﬁf Still another reason for acceptance and implemen-
. Peop th hy h yh P 1 training i tation was the promise of providing equal access to
g}llstsf‘e;/denMoug fthey ‘a\ée. ng ormal training In educational opportunity. The success of mass media
; ¢ ilslis.ts w?\f)tc;)entmoisset::telt‘}?e ::,:Cazreealcggnﬁ:;?; in education in other countries and the visible ap-
sp)gzialists did two decades before. They are more plications in such innovative organizations as the
n}umerous and more Dervasive t.han ayn of the British Open University, caused leaders faced with
. perv Y educational problems a potential solution to local
carlier advocates of educational technology. They concerns. Technology was ac~mponent of innova
are found mostly i st-secondary instituti ) : . )
. hools by L di c? Y ms;tutlons, tive educational programs in other countries; why
pmr;\r/‘::te schools, businessandindustry, and govern- not in “our country”? It offered a promise that no
4. Man ) of the people who were trained in educa- other reform could make in such a short time.

) i >]’ toch ]po P l-placed i " b Most of the conditions that facilitate change were
z;x?cnr?otedcoirr‘\o (igr}:aét“ti\:,ew-er:‘j:fairiz dptcz)sgg)nflh:t present in each country: dissatisfaction with the
have becomg a dministzators MANALOTS ana ov): status quo; the need for knowledge and skills by the

.. ! 8IS, & users; the need for resources; the need for leader-
cernmentofficials and tend not to servein the schools. ship; and commitment to the innovation. However
A;;parent])}r‘ their knowledge and skills have some ;he (;ther conditions were not as strong.in some ol”
valuc in other sectors.
. . the countries. The need for rewards or incentives
> Eg;;el ?;i}?:;n:orks ﬁ;ﬁoﬁlf}lz :‘heet::glriffseegch(; was weak in Chile and Peru but strong in Indonesia.
foll g¥ . . - lo Participation in the implementation of educational
tollow patterns of university training. For example, technology was weak in Chile and Indonesia but
in Indonesiza, thereis anactive network among edu- strong inglzleru One could spaculate on the reasons
cational technolo raduates fro acuse Uni- : - e
versity; in Peru i};i i:: networ?z?rz’\;n; gr:;Jdntl- for the strengths and weaknesses of the conditions
ates of Florida State University; and in Chile, there but this analysis is best saved for another paper.
is a combination of graduates from Florida State H
University, Teachers College (Columbia Univer- CO"CIUSlonS
sity) and Pennsylvania State University. Other Educational technology is alive but not so well in Chile,
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Peru and Indonesia. There are many diverse applica-
tions of media and instructional development in vari-
ous sectors of each society but no unifying concept.
Most of the principles and practices that are evident
have been transferred from the more developed coun-
tries of the world. A major barrier to acceptance of
educational technology is the lack of understanding on
the part of decision-makers. Advocates for the field
have not been able to penetrate the thinking of those
who make educational decisions. However, there are
professionals in the field in ecach country; there are uni-
versity-level courses and programs to prepare profes-
sional personnel; there are publications in the local
languages that contain contemporary concepts about
theficld; and there are networks through which people
communicate about new developments and applica-
tions of educational technology.

Educational technology is being defined (and must be
defined) in the cultural context of which it is a part.
When the manifestations of the field are observed in
developing nations, they are often interpreted as cul-
tural and technological imperialism of the more devel-
oped countries. Basic media (hardware and some
software) and instructional design, development and
cvaluation procedures can be borrowed from other
settings but ultimately they mustemerge asindigenous
innovations that arc uniquely fitted to the local society

cational technology in each of the countries studied but
the extent of the development was somewhat disap-
pointing. Iam not the first to make this observation.

“For more thana hundred years much complaint has
beenmade of the unmethodical way in whichschools
areconducted, but itis only within thelast thirl - that
any serious attempt has been made to find a remedy
for this state of things. And with what result?
Schools remain exactly as they were. "The Great
Didactic of John Amos Comenius" 1632.
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The conditions that faciiitate the implementation of ..

education technology in Chile, Peru anF::l Indenesia are: £<otesky , Arturo A and, Patricio Calderqn (19.833
(1) dissatisfaction with the status quo; (2) knowledge Develgpment of Educational Technology in Chile
and skills of the users; (3) resources to do the job; (4) Educational Technology, May, Vol. 23, No. 5, pp. 42-45.
leadership to support and direct the effort; and (5)
commitment to accomplish the goals. Less important
conditions seemto be: (6) the nead forrewardsorincen-
tives; (7) time to prepare for the task; and (8) participa-
tion in the process of ‘mplementation. The conditions

. . ) * Donald P. Ely is a Professor of Instructional Design,
:Z:i};:]th the country and with the nature of the inno- Development and Evaluation and the Director of the

ERIC Clearinghouse on Information Resources
For me, the study confirmed the development of edu-  Syracuse University.

RESEARCH LABORATORY FOR INTERACTIVE LEARNING

Increasingly, the state-of-the-art design, development, and implementation of advanced learning technologies is moving away from our
schools of education and into the private sector. In spite of schools being in crisis and priority being placed on improving schools by the
year 2000, experimentation on the uses of advanced technologies are more common in the workplace than in schools, and two-way video
teleconferences more frequent between regional boardrooms than classrooms.

In an effort to maintain a leadership role in this rapidly changing field of educz ion, Syracuse University’s School of Education has
cstablished the Rescarch Laboratory for Interactive Learning, under the school’s Department of Instructional Design, Development, and
Evaluation. The lab is dedicated to providing a blend of expanded research opportunities into interactive learning theory with hands-on
demonstration and evaluation of applications of state-of-the-art technologies in educational environments. Specifically, the lab houscs a
number of advanced interactive, computer-based learning systems and materials to support both its research and teaching goals.

Several research studies are already underway, exploring learner attributes and instructional intervention strategies using both interac-
tive video and GD-ROM technologics. Laboratory-based activities have also been incorporated into several courses in instructional de-
sign, instructional product development, teacher training, and course evaluation.

In an era where the future is literally tomorrow, the Research Laboratory for Interactive Learning is providing a crucial experimental and
research capability to ensure that Syracuse University remains at the forefront of leadership in the field of Education and Instructional
Technology. Further information may be obtained by completing and returning the coupon on the last page of the journal.

O 12 ik Instructional Developments
ERIC 15

Aruitoxt provided by Eic:



Programmatic Research and

Development at Syracuse University:
The IDD&E Working Paper Series,

1980-1990

Charles R. Dills*

Syracuse University has long had a reputation as a
center for research and theory building activities lead-
ing to marked improvements in application and prac-
tice. Much of this progress has been due to the practice
of programmatic research—that is, a series of closely
related studies and projects dealing with a single broad
question, with such work continued over a period of
time and involving several different researchers. An
outstanding exarnple of such a program at Syracuse
University is the research that has been conducted on
instructional design and development models within
the Instructional Design, Development and Evaluation
(IDD&E) Program.

The current program of research has been underway
for over ten years. The goals for this series of studies
was first set down in a publication of IDD&E writtenin
1980 by Charles Reigeluth, Toward a Common Knowl-
edge Base: The Evolution of Instructional Science. The
rationale and justification of this programmatic ap-
proach was stated in 1987, when Charles Dills and Alex
Romiszowski published a paper, called In Search of
the Elusive ID Research Study, Or How Do We Know
When (If) We Are Doing 1D?

The two papers, taken together, provide a fairly ade-
quate description of what has been happening in the
IDD&E over the last ten years. The programmatic
approach toinvolving studentsand faculty membersin
a long-term effort to develop an instructional science
has been fairly successful. Early versions of several
instructional design models, and much new knowl-
edge concerning such design issues as sequencing,
presentation formats, motivational design, adjunct de-
vices, and the design of instruction for new technolo-
gics have been produced through the research pro-
gram.

One of the best ways to view the research program is
through a series of pre-publication reports put out by
IDD&E Program. Called the IDD&E Working Papers,
the serics was begun in 1980 and is still in active
production. The papers in this series are designed to
provide rescarchers and developers in instructional
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design and development with preliminary versions of
articles to be eventually published, and with descrip-
tions of rescarch studies conducted at Syracuse Univer-
sity that may not be published elsewhere (such as pilot
studies or tests of very micro-level theories concerning
design science). Since all issues (there are currently 26
of them) have remained in print, the progress that has
been made in developing and testing Reigeluth’s de-
sign science can be traced.

Certain themes may be identified among the Working
Papers. Oncof the major topics of research has been the
study of sequencing and its effects upon cognitive
learning. The second paper in the series (April, 1980)
was a study of sequencing, and this theme is repeated
in various forms in 1981 (Paper #5), 1982 (Paper #7),
1983 (Paper #8 and Paper #12), and 1985 (Paper #19).
These papers dealt with various facets of the sequenc-
ing problem, ranging from the sequencing of embed-
ded questions (Paper #7), to the sequencing of lesson
clements in concept leaming (Paper #5 and #8), to the
question of how to sequence principles and procedures
within a single lesson.

Non-sequencing aspects of the same topics studied
under sequencing were also dealt with. For example,
otheraspects of adjunct and embedded questions were
examined by Harry Mouton and Charles Reigeluthina
1987 paper (Paper #24), Adjunct Questions and Medi-
ated Self Instruction: Comparisons of Lookback and
No-Lookback Procedures, with High or Low Level
Questions, Massed or Inserted in the Text.

The instructional design theory of Motivational De-
sign, formulated by John Keller and generally known
as the ARCS Model, appeared carly inits history in the
Working Paper series. Keller published Paper #10,
March, 1983, in which two research studies on the use
of the ARCS Model by teachers were presented (Use of
the Arcs Model of Motivation in Teacher Training, by
John Keller) and in August of the same year, Keller
published a review of other people’s work in the ficld
of motivational design, pointing out arcas neceding
rescarch (Motivational Design, by John Keller).

R
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Another example of acommon thread running through
the papers is given by the very first and the very last of
the papers; much of the work carried out over the ten-
year period at Syracuse has been motivated by the
writings of David Ausubel, especially his Theory of
Meaningful Verbal Learning. Paper #1 in the series,
Meaningfulness and Instruction: Relating What 1s
Being Learned to What a Student Krows (Reigeluth,
March, 1980), Paper #9 by Ruth Curtis and Charles
Reigeluth (The Effects of Analogies on Student Moti-
vation and Performance in an Eighth-Grade Science
Context, March, 1983),and the latest paperin the series,
Why Don’t Advance Organizers Facilitate Learning
More Often: A Review of Some Methodological Issues?
(Charles Dills, February, 1990) areall examples of work
inspired by Ausubel.

Thedevelopment of data-based and conceptually sound
design models and procedures for the newer technolo-
giesisalso an on-going concernat Syracuse University,
and has been for some time. This concern has scen
expression in several Working Papers, such as Paper
#11, directed at design questions involving computer-
ized instruction (The Effects of Three Different Kinds
of Feedback: Hint, Correct Answer, and Right/Wrong,
April, 1983, by Betty Feng and Charles Reigeluth), or
Paper #23 (An Instructional Theory for the Design of

Computer-Based Simulations by Reigeluth and
Schwartz, June, 1987).

These'and the other papers in the series not only trace
the history of the programmatic effort to develop anin-
structional design science at Syracuse University, but
provide valid and very useful findings, recommenda-
tions and models for the conduct of instructional de-
signand development whichin many cases have yet to
be madeavailableelsewherein theliterature. And they
provide the foundation, in part, for the on-going re-
search and study currently underway at Syracuse and
other universities that was motivated by the early
papers of the series. As further results are obtained
from the program of research, and further Working
Papers become available, the series will be of even
more value to researchers and practitionersin the field
who want their work to be both conceptually sound
and empirically based.

*Charles Dills is a doctoral candidate in the IDD&E
program. He is also a resecarch assistant employed at
IntelliSys working on projects concerned with training
design models for high-technology and task aralysis
and knowledge acquisition for expert systems devel-
opment.

Copies of the above mentioned IDD&E Working Papers may be
obtained by completing and returning the coupon on the last page
of thejournal. The cost of photocepying is $1.00 for each. Please add
postage and handling costs of $2.00 for orders of up to 3 copies,
$4.00 for 4 to 6 copies and so on pro-rata. The cost of postage and
handling for international mailings should be doubled. Orders
should be accompanied by a check for the total amount, made out
to Syracuse University. The full list of titles in the Working Paper
scries is as follows:

f.  Meaningfulness and Instruction: Relating WhatIs Being Learned toWhat A Student
Knows by Charles M. Reigeluth. (March 1980)

2. Relating What Is To Be Learned To what Is Known: Subsumptive Sequencing, Co
ordination, and Cognitive Strategics Activation by Faith S, Stein, Jody K. Witham,
and Charles M. Reigeluth. (August 1980)

3.  Toward a Common Knowledge Base: The Evolution of Instructional Science by
Charles M. Reigeluth, (August 1981)

4. Using Videodiscs In Instruction: Realizing Their Potential Through Instructional
Design by Charles M. Reigeluth and Joanne M. Garfield. (September 1980)

5. TheUseofSequence and Synthesis {or TeachingConceptsbyLinda Frey and Charles
M. Reigeluth. (December 1981)

6. A Comparison of Three Instructional Presentation Formats by Bonnie Keller and
Charles M. Relgeluth. (anuary 1982)

7. Type and Position of Adjunct Questions: Their Effects on Memory and Application
by Afnan N. Darwazeh and Charles M. Reigeluth. (February 1982)

8 The Effects of Sequence and Synthesis on Concept Learning Using a Parts-Concep-
tual Structure by C. Herbert Carson and Charles M. Reigeluth, (February 1983)

9. TheEffects of Analogies on Student Motivation and Performance in an Eighth Grade
Science Context by Ruth Curtis and Charles M. Reigeluth. (March 1983)

10, Useof the Ars Model of Motivation in Teacher Training by John M. Keller. (March
1983)

11, The Effect of Three Different Kinds of Feedback: Hint, Correct Answer, and Right/

Wrong by Betty Feng and Charler M. Reigeluth. (April 1983)

12.  Effects of FourInstructional Sequences on Application and Transferby Chun-I1Chac,
Luz Ruiz, and Charles M. Reigeluth. (May 1983)

13.  TheEffects of Format of Synthesizer on Conceptuai Learning by Lois McLean, N. Kai
Yeh, and Charles M. Reigeluth. Gune 1963)

14.  Current Trends in Task Analysis: The Integration of Task Analysis and Instructional
Design by Charles M. Reigeluth. Quly 1983)

15.  Mativational Design by John M. Ketler. (August 1683)

16.  Restructuring: The Key to a Better Educational System for an Information Society by
Charles M. Reigeluth, (September 1983)

17.  Teaching Common Errors in Applying a Procedure by Fredy E Bentti, Anthony R.
Golden, and Charles M. Reigeluth. (Octob  1983)

18.  Teaching Common Errorsin Applying a Procedure by AlbertoO. Garduno, Stephen
Marcone, and Charles M. Reigeluth. November 1984)

19.  The Effect of Principle-Procedure and Procedure-Principle Sequencing on Learning
Outcomes by Muriel Lim-Quek, Indaryati Maotik, and Charles M. Reigeluth. Quly
1985)

20.  GroupDiscussion as an Effective Mothod of Instruction by Kwasi Abeasiand Charles
M. Reigeluth. (August 1985)

21, The Effects of Scorekeeping on Strrdent Motivationin aComputer-Assisted Arithme-
ticDrilland Practice Game by Charles M. Spuches and Charles M. Reigeluth. (August
1985)

22. TheEffectsof Format and Structure of a Synthesizeron Procedural-Decision Learning
by Chun-1 Chao and Charles M. Reigeluth. (February 1986)

23.  AnInstructional Theory for the Design of Computer-Based Simulations by Charles
M. Reigeluth and Ellen Schwartz. Gune 1987)

24.  Adjunct Questionsand Med lated SelfInstruction:Comparisons of Lookbackand No-
Lookback Procedures, with High or Low Level Questions, Massed or Inserted in the
Text by Harry Mouton and Charles M. Reigeluth. / March 1987)

25.  In Search ofthe Elusive ID Research Study, Ot riow Do We Know When () We Are
Doing ID? By Charles R. Dills and Alex Romiszowski. (November 1987)

26.  Why Don’t Advance Organizers Faalitate Learning More Often: A Review of Some
Methodological Issues? By Charles R, Dills. (February 1990)
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Computer mediated

An overview
Karen Lee Jost*

Uses of CMC

Computer mediated communication has been used
primarily as a user-driven conference system (hence the
popular term “computer conferencing”). This implies
thata group of individuals exists, who choose to debate
a topic of mutualinterest. They maybeinsearchof new
ideas and may view a change in the direction of the
discourseas a positive development. Also, individuals
may join in or drop out of the discourse, in relation to
their own interest in the main topics under discussion.
The continuance of the discussion is controlled by the
existence of a “critical mass” of interested discussants.

Another commonusec of CMC, isas aninformation sys-
tem, as exemplified by the proliferation of bulletin
board systems. Their primary purpose is to offer a
special-inte “2st-group information-sharing service.

A growing usc of CMC, is as a social communication
system. This use is of growing importance in distance
cducation. It provides students with theopportunity of
social interaction with other students, which is often a
missing component in distance education. The experi-
ence of the British Open University, in using CMC for
ayear ona course with over 1200 students, showed that
fromthe students’ point of view, this was the most used
and most valued function of CMC (Bates, 1988).

At Syracuse, the main interest has been to examine the
use of CMC as part of an instructional system. CMC
has great potential as an instructional system in both
distance education and on-campus courses. As an in-
structional methodology, CMC can solely deliver a
courseor cansupplement other instruction (Romiszow-
ski & Jost, 1989). However, it has been demonstrated
that the harnessing of CMC systems to theachievement
of specific educational outcomes, requires careful de-
sign and implementationt (Davie, 1988; Lauzon and
Moore, 1989).

Use of Email vs. a Conferencing
System

Some conferencing systems provide a complex struc-
ture to help organize the materials of the conference (or
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course). Thestructures are generally set up using some
kind of metaphor of an educational system.

Apar* from the difficulty of learning the technicalities
of using the system, students often input comments in
ways thatdo not fit wellinto the existing structure. This
creates the need for a course “moderator” (who may or
may not be the instructor) to regularly. monitor the
incoming messages and transfer some to ncw sub-
conferences or small-group discussion spaces. This
task must be done regularly, otherwise many partici-
pants may respond to a “maverick” comment and dis-
tract the attention of all from the mainstream discus-
sion, possibly irretrievably. It must also be done skill-
fully, otherwise many participants may disagree with
the structure being imposed by the moderator and may
feel that the conference is being “censored” in some
way.

A simpler and more generally available alternative to
the use of a specially structured conferencing system, is
Email. Within the department of Instructional Design,
Development, and Evaluation, we have been using
Email systems in conjunction with Bitnet, to run scveral
CMC conferences and seminars, often linking several
internationally located sites. No attempt was made to
impose a centralized structure through the system. In-
deed, the limitations of the Email systems we have been
using prevent us from doing this. We have not, there-
fore used moderators, although theinstructorsinvolved
would attempt to define aninitial structure inan open-
ing “position paper”. Wehave thenencouraged eachof
the participants to map their own view of the emerging
structure.

Characteristics of CMC

The asynchronous nature of the communication proc-
ess in CMC, has been found of educational value in
interactions between persons who are prevented from
mecting face to face by distance. Unlike face-to-face
instruction, or real-time teleconferencing, in which the
participants communicate during one fixed period of
time, CMC allows one to choose when to respond to
another participant’s comment. This offers the bencfit

“
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of allowing one to think out a more structured, more
complex response, and the benefit of being able to
participate at times that are personally convenient.
This same factor can also generate communication
difficulties. One problemis thatit may promote pro-
crastination, leaving the response for later, and per-
haps in some cases, failing to respond altogether.
This adds to the complexity of the developing struc-
turce in that students may, at any time, be inputting
new comments related to different stages of the de-
velopment of the topic. Not only is the discourse
“multi-level” in that several different topics may be
in simultancous discussion, but it is also “multi-

SPC‘Cd."

Another problem originates from the distance com-
munication aspect of CMC. Although distance com-
munication allows one to participate in a discourse
which may otherwise be impossible, it also intro-
duces some difficulties of control of the discourse.
The instructor loses some of the benefits offered by a
face-to-face group situation. When the discussion
drifts off the topic, it often takes longer, and is more
difficult, to bring the group back on task. Several in-
structional strategies for dealing with these chal-

lenges havebeen experimented (Romiszowski & Jost,
1989).

Using Computer Mediated
Communications for Instruction

Computer mediated communication is a qualitatively
diffcrent medium for instruction.  When designing
instruction for CMC, it is important to consider the

strength of the medium and to focus attention on the
learner.

There are many benefits claimed for using computer
mediated communication in education: a democratic
environment for group interaction and learning; a rec-
ord of the entire course; students don’t miss any of the
instruction due to absentecism or daydreaming; more
students respond to questions and ideas; the responses
arelonger and more complex thanin atraditional class-
room; the students lecarn from each other; tcacher

comments become more interactive (Romiszowski &
Jost, 1989),

Within the School of Education, there are a number of

faculty and graduate students who are using CMC in
delivering courses or as a supplement to instruction.
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Both the instructional potentials and the benefits of
social interaction are being examined. The following
articles by Tom Green, Barbara Florini, and Barbara
Grabowski, all testify to the benefit of using CMC to
engage learners in discussion and information sharing,
with the additional benefit of receiving feedback and
responses that are timely and from a wider audience.
The article by Alexander Romiszowski describes con-
tinuing rescarch on developing techniques for organiz-
ing and structuring the discourse. Current work is
focusing on the design of & CMC-organization tool, a
hypertext environment, which could reside on the disk
of a participant’s computer.
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Philo's Workshop

Tom Green *

Philo's Workshopis simply a text, a teacher, and a set of
routines. The text, in short incremental sections, is
entered as a file in the main-frame computer. Students
arcinvited to comment onitat any point. A single key

-stroke opens the screen for them to enter their remarks,
and when they are finished, another key stroke will
send the remarks to Philo to add his own response.
When Philo posts the comments in a second file, his
own remarks of criticism, guidance, encouragement or
instruction are entered right in the midst of the stu-
dent's own, and when this entirc exchange is posted a
public file of comments for all to see, they are accompa-
nied with sevenlinesof textsurrounding thelinewhich
prompted the original remarks of the student, thus
preserving the context of the exchange. These routines
of text, comment, and instructional response are appli-
cable at any point. Thus students can comment on
student comments as well as upon the textitself. Hence,
instruction occurs in relations of one to onc, one to
many, and many to many.

AlthoughPhilo's Workshopis currently used atSyracuse
University to give instruction in doing philosophy, it
can be used for any ccurse in which, there is text, in
which comment and practice in discursive writing are
central to the pedagogy.

The idea of Philo's Workshop took shape originally
during the Spring of 1988. It was stimulated by two
considerations. There was, on the one hand, the sheer

fun of learning to use Bit-net in exchanges with friends
at other Universities.

On the other hand, was the dismal realization that
more and more, neither graduate students nor faculty
members had had any experience in the kind of disci-
plined thinking about educational topics that concep-
tual analysis or the so-called linguistic turn might pro-
vide. Much of what came to be the content of Philo's
Workshop had been the central material for a popular
graduate course taught at Syracuse in the mid-sixties,
often with classes of more than one-hundred, some-
times nearly two-hundred. But that course, in that
form, had not been taught with regularity for more
than a decade ard there was currently no provision for
students to gain experience of the sort that it used to
provide.

Bit-net was significant not simply because it was fun.
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Using it also expanded my circle of philosophical con-
versation-partners and raised the quality of that con-
versation far above anything I could achieve at profes-
sional meetings where thought is often fleeting, en-
counters are momentary, responses must be verbal
and immediate, and arguments, of necessity, cannotbe
pursued in depth. Besides, electronic mail seemed to
"grab" my attention and draw forth response even
thoughletters and other communiques oftenlay onmy
desk unanswered for weeks. All of these matters, 1
thought, might be altered if something like electronic
mail could be used not simply for idle chatter, but for
developing serious argument. I began to think of
mysclfas engaged in a kind of seminar witha professor
at Cornell, others at UCLA, the University of Virginia,
Rutgers and whoknows to how many others thismight
extend. Why not allow students the same pleasures
and advantages of engagement in argument, writing,
with rapid exchange even while gaining some skills of
thought?

Returning to a course in ordinary language 1nalysis
seemed just the thing to do. First, because the rudi-
ments were already lying around, but secondly, be-
cause understanding what philosophy might contrib-
ute to onc's professional life was so rare a thing among
both students and faculty colleagues, and because their
misconceptions of philosophy were already so outra-
geous, I felt that doing so could not possibly do any
harm.

So I asked for help in learning how students might be
givena text on which to comment and, in turn, receive
comment and directions from a skilled teacher in re-
turn. The resuit was Philo's Workshop.

The thought was that the technology must become so
simple (as easy to learn as turning on the radio) that
actually doing philosophy would become the focus of
attention, not lcarning to use the computer, not acquir-
ing any doctrine or any body of information. Another
thought was that the computgr must not be used
simply as substitute for text. That is, just sitting ata ter-
minal and reading is no gain over the older, still noble
and valuabletechnology of thebook. The central activ-
ity must be simply, response. And thatresponse must
in turn, gain the response of an attentive teacher, and
mistakes must be evident to all if skill was to be devel-
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oped. Hence, the routines of Philo's Workshop.

These pedagogical observations can be elaborated. But
doing so would in itself require an extensive piece on
the nature of philosophy. It will suffice here to say that
there is a single intellectual turn on which the skills of
analysis are dependent. It is the shift from the material
to the formal mode of discourse. Thought becomes
reflexive. The method is a method of examining
speech. its syntax mostly, but also its social context and
the use of speech is itself a social act. Making this turn
intellectually, not simply talking about it, is the single
methodological requirement of the workshop, the
single move that, taken by students, evokes Philo's per-
mission for them to turn the discussion to whatever
cducational topics they care to entertain.

Computer Conferencing

Barbara Florini *

The Adult Education Programat Syracuse University is
among the growing number of educational and other
institutional users exploiting computer-mediated
communication’s (CMC) instructional potential. Spe-
cifically, the Syracuse Adult Education Program has
been introducing computer conferencing technology
tobetter accommodate students with full-time jobs and
other constraints that preclude routinely attending on-
site classes at specified times. The Open University in
the United Kingdom, the Ontario Institute for the Study
of Education at the University of Toronto, and the New
School for Social Research in New York are just a few
other educational institutions using computer confer-
encing for instructional delivery.

Like electronic mail, the prime attraction of computer
conferencing is that widely dispersed people can com-
municate quickly and asynchronously. That is, no one
need be online at the same time because a central
computer, virtually always available, stores messages
until the intended recipients read and otherwise acton
them. Computer conferencing requires a program
installed on a host computer. Conferencing partici-
pants generally use microcomputers equipped with
modems and telecommunications software to connect
with this host.

Conceptually, computer cor ierencing is rather like
holding a traditional conventicn with both plenary and
simultancous small group sessions, except that indi-
viduals can participate in all sessions when personally
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Whether this works and, if so,then how and to what
extent can not bejudged by anyone. Studentsin thelast
offering of Philo’s Workshop joined to write a genu-
incly joint paper on the pedagogy of Philo's Workshop.
Copies are available by Email, Bit-net, or in hard print
together with an "Overview."

*Tom Green is a Professor of Cultural Foundations of
Education and Curriculum at Syracuse University.

Et-xrther information may be obtained by completing
and returning thecouponon the last page of the jour-
nal.

convenient. Each meeting session is held in its own
electronic room or space. These are labeled by session
name just like meeting rooms at traditional conven-
tions, so you always know where you are. Because the
record of all previous discussion for each sessionis con-
tinuously available, no participantis disad vantagcd by
joining discussions in progress.

Educators can similarly use computer conferencing for
holding courses and training sessions. Instructors can
arrange the electronic space as they choose with full
class sessions, small group work, and private commu-
nicatior: taking place at the convenience of instructor
and students. Busy adult lcarners quickly appreciate
the flexibility computer conferencing introduces to
class participation. Even though students in the same
course necd not gather at a particular time and place,
class members engage in group discussions and pri-
vate conversations with individual classmates or the
instructor and, also, socialize amongst themselves—all
possible because computer conferencing facilitates
group participation asynchronously.

Students need only clementary computing skills for
computer conferencing-based courses. In our experi-
ence, students having very limited or no previous
computer experience took about two hours to develop
the skills needed forinitial class participation. Students
already accustomed to electronic mail took rather less
time because our conferencing program, “Participate,”
has an effective built-in tutorial as well as good on-
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screen help information. If necessary, instructors can
provide additional training during a course on an indi-
vidual basis as needed.

Instructors, too, need little previous computing experi-
ence in order to provide conferencing-based courses.
Although the various commercially available computer
programs differ in their particular features and bene-
fits, they are generally no more difficult to use than the
better word processing programs. Likelearning to use
these, instructors can concentrate on learning the few
features most commonly used and then acquire greater
sophistication on an as-needed basis.

Through computer conferencing technology, instruc-
tors enjoy appreciable control and flexibility when
arranging an electronic classroom space. Using many
advanced technologies, like videotaped lessons, often
requires special planning as well as collaborative of-
forts with technical support personnel. Instructors
teaching computer conferencing-based courses, on the
other hand, enjoy an autonomy similar to what they
enjoy ina site-bound classroom. Within the clectronic
space, instructors can arrange numerous concurrent
activities—largeand multiple small-groupdiscussions,
private message exchanges, and student socializing—
that can take place throughout the course’s term.

My own computing skills are largely self-taught and
not especially sophisticated. Yet I found it took little
time to become comfortable arranging clectronic learn-
ing spaces into various configurations suitable for in-
struction. Orce our computing services installed the
conferencing program on its host computer, there was
no need to call on their further expertise for help in
running the program. Thus, instructors generally still
enjoy their traditional classroom freedom and flexibil-
ity when teaching conferencing-based courses.

Computer conferencing has limitations as an instruc-
tional delivery tool. It appears particularly appropri-
ate for courses where discussion, rather than other
methodologies, plays a major role. Other limitations
areductothestate of theart, which continually changes.
Buttherearealso many unanswered questions regard-
ing conferencing’s suitability for various content types
and different teaching and learning styles, as well as
questions about using methodologies other than dis-
cussion. For further consideration of theseand other is-
sues, see the Canadian Journal for Educational Cormi-
munication, 16 (2) and Mindweave : Communication,
Computers and Distance Education, R. Mason & A.
Kaye, eds. 1989, Pergamon Press.

Nonetheless, computer conferencing already plays an
educational role that will grow significantly for two
rcasons. First, the necessary combination of telecom-
munications and computers is becoming morebroadly
accessible,and, second and most important, the educa-
tional benefits resulting from the technology’s use are
gaining wider recognition through reports by instruc-
tors and students. In summary, more educators are
using computer conferencing to deliver courses, man-
age them, and consult individually with students;
more adult learners are enjoying the convenience of
going to class online.

*Barbara Florini is an Associate Professor of Adult
Education and is affiliated with the Kellogg Project at
Syracuse University.

IF—urther information may be obtained by completing
and returning the coupon on the last page of the
journal.

Social and Intellectual Exchange Through Electronic
Communications in a Graduate Community

Barbara Grabowski*

The use of electronic communications is increasing in
our society today. As the months go by, we are
experiencing a proliferation of articles describing its use
in a variety of scttings. Just as onc example, using the
descriptor "electronic mail” on the ERIC online database
yeilds 175 entries alone. Most of these articles describe
technical aspects, suggestions for use, and procedures
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for implementing various electronic communication
systems in both industry and higher education. Most
industries use electronic mail mostly for sending memos
and setting their calendars. However, what is very
encouraging is the innovative and extensive use of
clectronicmail by Higher Education. Today, educational

uses include teleresecarching, professional
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communication, electronic editorship, national and
international cooperative research, national and
international forums, accessing up-to-the minute

professional news, and electronic publishing, (Seatta,
1986).

The purpose of most of the above stated uses of
elecelectronic mail is to reduce problems caused by
large geographic distances between collcagues.

However, some very important effects from local uses
of electronic mail can also be realized. Kuchn (1988)
suggests that electronic mail can extend classroom
discussions, increase the ease of evaluating student
assignments, increase the connectedness of students
and faculty, and increase the social as well as an
intellectual impact from this means of communication.
Muffo (1987) also suggests that personal
communications themselves can change due to the
inclusion of computers,and particularly electronic mail
in the curriculum, although Hellstein (1986) has noted
a variety of patterns of use by different levels of users.

One of the problems we have observed at Syracuse
University is the need to increase opportunities for
intellectual and social exchange among our students.
This includes new students whe enter the program
each semester who need to adjust to a new environ-
ment, establish new friends, adjust to anew pattern for
studying, and juggle time for classes and life events,
and seasoned students who are at the dissertation
stage. They may be experiencing feelings of social and
intellectualisolationand need outlets toexchangeideas,
seek advice, and explore new avenues for thinking.

Besides trying to establish relationships with other
students, we find that time interacting with faculty out-
side of the classroom is very critical to the intellectual
and social development of the student. Unfortunately,
like most universities, faculty time is very limited.

Finally, we also believe that it is very important to
encourage our students to go beyond the walls of the
university to establish a network of colleagues at vari-
ousinstitutions. However, with thetightening of budg-
ets, we do not have the same opportunities for bringing
in experts to speak with our students.

Since it has been suggested that eletronic mail has the
potential forincreasing the "connectedness” of students
and faculty, we have attempted to create an environ-
ment similar to Hiltz's (1986) virtual classroom where
the "logical walls are extended way beyond the physi-
cal walls of the classroom" that would enable us to
address the problems listed above. During the first
semester, students are given a computer account with
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minimal training on the use of electronicmail. Through-
out the year, opportunities are provided for the stu-
dents to communicate with their advisor, professors,
other students within the department, and other na-
tional and international scholars, practitioners and
students. Information is disseminated on national and
international electronic conferences, and at least one
international electronic conference is organized and
originated out of our department each semester.

Observations throughout the year indicated that there
were several sub-populations of the larger group--
those who were heavy users, light users, one-time
users, and those who did not use it atall. In spite of the
opportunities afforded the students, the use of this tool
it appeared was, as yet, not widespread. In order to
identify thelevel of use by the students and faculty and
to evaluate the perceived usefulness of electronic mail
use on the level of intellectual and social exchange and
satisfaction within our program, we mailed surveys to
98 students who were currently enrolled. The principle
findings can be summarized as follow:

Sixty-eight students returned the questionnaire com-
pleted, for a 69% return rate. Of those, 38 students were
users, and 30 were non-users.

The purpose of the survey was to gain insights into
four areas: who were likely users, why were they using
email, what factors influenced its non-use, and what
was their perception of the social and intellectual im-
pact of it.

Who were the likelv users or non-users?

From the survey data, full time doctoral students with-
out children are the most likely email users in our
graduate school community. Afteranalyzing thedemo-
graphic data of the uscrs-only against the frequency of
use, we found only one factor significant: full time
students use email more frequently than part time
students.

Why were they using email?

A high percentage of the users-only group send mail to
fellow students, friends and faculty for the purpose of
exchanginginformation,discussing of ideasand a fewer
number, to exchange social information.

What factors influenced its non-use?

For non-users, "No Need" (40%) was reported most as
thereason fornon-use suprisingly, technical skill (13%)
and convenience (14%) were not as important as we
originally hypothesized.

What were the users'-only perception of the social
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and intellectual impact of email?

From the data, there was very little indication of social
impact, buta very highindicationof intellectualimpact
amongusers, with 23% of the respondents eitheragree-
ing or strongly agreeing with the statement about
social impact; whereas 73% agreed or strongly agreed
with the statement about the impact on their intellec-
tual life. Seventy-nine percent also agreed or strongly
agreed that email was worth the effort; 63% felt it did
not disrupt their life with information overload; and
68% felt that the notes were worth reading.

The most important information from this survey was
the perception of electronic mail as a medium for intel-
lectual rather than for social exchange. It will be very
interesting to track the changes over time as electronic
mail becomes just another part of the gracduate school
culture.
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Hypertext and its contribution to CMC

Alex Romiszowski *

“Collaborative creativity” is one of the tenets of the
belief-structure of many Hypertext enthusiasts. In-
deed, one particularly fruitful area of application for
hypertext systems has turned out to be the collabora-
tive authoring of literature (often fiction). The collabo-
rativeannotation of student papers by both facultyand
students is also something that many proponents of
hypertextadvocate and (occasionally) practice. One of
the more long-lived working hypertext environments
- Intermedia at Brown University - was specifically de-

signed to support this sort of collaborative educational
activity.

However, current hypertext systems which can sup-
port this type of activity effectively are large, purpose
built systems, which are costly and not casily compat-
ible across different computer systems. Qur current
projects ate based on the concept of utilizing, as much
asis possible, what already exists and is established in
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significant quantity in the educational marketplace. At
this point in time (in USA universities at any rate) the
MS-DOS personal computer has the largest market
share followed by the Macintosh. Also, many existing
e-mail systems operate as networks of existing general
purpose personal computers. When used for e-mail,
these computers are called on to act simply as dumb
terminals linked to the mainframe that supports the
communications system. However, it is possible to
make use of the presence of local power and memory
storage to download incoming mail messages to be
stored directly ondisc. Itshould be possible toadaptan
existing pc-based hypertext environment so that new
messages can not only be stored in appropriate subdi-
visions of thebasic structure one creates, but canalso be
freely cross referenced to other relevant messages. We
are investigating the applicability of some currently
available and relatively cheap hypertext applications
packages for this purpose.
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A recent experiment involved the use of a networked
communication space, set up in Hypercard and run-
ning on a Macintosh cluster. Each of the participants
inthe CMC seminar has a stack of pre-prepared cards,
with scrolling text windows, thus giving unlimited
writing space, but dividing the text into “chunks”, so
thateach separate issue/ topicin thediscussion has its
own card. These cards can be accessed by all the par-
ticipants, who can read them, add small annotations
and make links to cards in their own stack. As the
discussion progresses, a cross-referenced network of
documentsis created. This facilitates the review of the
discussion by a new participant or by someone who
has not logged on for some time. It also ensures that
new comments are linked fo earlier ones on the same
topic, as well as making it very easy to review all the
contributions of any one participant.

We are currently using this networked system on
campus, in an experiment which is a model for a sys-
tem that could in future be accessed over telecommu-
nication links from any distance. For the time being
we are more concerned with investigating the value of
such a structured communication system as com-
pared to otheralternativesand havenotaddressed the
question of making it widely available. As the system
isconceived asanalternative to e-mail orother readily
available CMC systems, we are concentrating on the
comparison of these alternatives from the user’s view-
point. During October/December 1989, we used
severalalternativestructured communication systems
including the system just described and a file-sharing
system in which all participants comment on a posi-
tion paper in the same file, but do so by inserting their
comments among other related comments (somewhat
like Philo’s workshop). This can be implemented on
existing mainframe systems, in our case in CMS.

So far, we have the results of a small pilot project, from
which conclusive findings cannot be drawn. How-
ever, as a project to guide future work in the design of
CMC seminar methods, it has served to at least sug-
gestthat we are on the right lines in some respects and
maybe not so in others.
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Firstly, it has confirmed our conviction that CMC can
offer very real benefits in an instructior.al role, as well
as its already well proven applications in a conversa-
tional/social role. It can augment both the quantity
and the quality of participantinteraclioninaseminar-
like situation, as compared to what is typically ob-
tained in practice in face-to-face szminars. Further-
more, it can accomplish this in a distance-education
system.

Secondly, it has confirmed our conviction that careful
design of the seminar structreand appropriate initial
guidance/feedback, can considerably reduce the
burden of moderation, thus enabling one moderator
to handle an economically large group of students.

Thirdly, it has confirmed our conviction that quite
simple approaches to structuring the incoming mes-
sages offer considerable benefits over the chronologi-
cally sequenced stream: of information that results

when simple e-mail systems are used for instructional
CMC.

Lastly, the hypertext approach requires further study
to identify just how and where (or indeed whether) it
may be beneficial as an aid to structural thinking and
communication. At the time of writing, two further
experiments are in operation, investigating specific
aspects of the use of hypertext environments for in-
structional purposes. The results of this work will be
discussed in the Hypertext/Hypermedia Workshop,
to be held at Syracuse University on May 18 and 19.

*Alex Romiszowski is a Professor of Instructional
Design, Development and Evaluationand the Director
of the Training Systems Institute at Syracuse Univer-
sity.

Erthcr information on this research may be obtained
by completing and returning the coupon on the last
page of this journal.
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Job-Aids

Alex Romiszowski

MAP#1

JOB-AIDS: THE CONCEPT

Introduction

The job-aids section of this journal will provide you with handy reference material that should be
of permanent use to you when planning, preparing, delivering or evaluating instruction. In this
first job-aids section, we define the concept of job-aids, analyze examples of several types of job-
aids, discuss the uses of job-aids in instruction and provide you with some sample job-aids.

Job-Aids:
Definition

Job-aids, or better, “job-performance-aids,” are any form of reference material or tool,
that are:

1. available and usable on-the-job, and
2. enhance the effectiveness and efficiency of the job performer, by
3. reducing the performer’s reliance on previously learned skills or knowledge.

Note that our definition includes memory-enhancing materials (such as reference manu-
als) and thinking enhancing tools (e.g., pocket calculators), but excludes perception,
strength or dexterity enhancing tools (e.g., stethoscopes, pliers, torque wrenches).

Uses of
Job-Aids

The “bottom-line” reason for the use of job-aids is to improve the reliability of job-per-
formance

1) by reducing the mental load of facts and procedures to be memorized, or

2) by reducing the level of skill (therefore, the amount of practice) required to achieve the
expected job performance standards.

The “internicdiate” results of using job-aids include:
1. the simplification of instruction, by eliminating much drill-und-practice of
procedures that ne longer need to be memorized, or in some cases—
2. the total cliniination of the need for instruction in specific aspects of the job.

Value of
Job-Aids

Many organizations that have incorporated the use of well-designed job-aids throughout
their operations have achicved:
1. significant improvements in job-performance and the resultant productivity;

2. significant reductions in training time and costs (savings in excess of 50% have
often been reported).

Example 1:
Information
Maps

~

The most commonly used form of job-aid isa reference manual. Unfortunately, the
majority of rranuals are very poorly designed and written. Consequently they do not
improve pei formance or reduce the need for prior training. The INFORMATION MAP-
PING approach is a particularly powerful methodology for the design of reference
manuals that really work as job-aids.

The manual is divided into units, called MAPS. Each map is designed for a specific
purpose and is so organized that the reader can immediately identify relevant informa-
tion and skip over any information not required at that moment.

The first few pages of this article are examples of information maps. However, to illus-

trate all the aspects of the methodology, several hundred maps (or a 2-day workshop we
can organize) are necessary.
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Checklist
Example 2:

Example 3:
Flow-Charts
or Algorithms

Checklists are useful to reduce one’s reliance on memory and to ensure compliance with
multi-step procedures.

A classic example of the use of checklists is in aircraft maintenance, where every me-
chanic must check off every step of the maintenance procedure performed, on a printed
checklist, so as to eliminate the possibility of forgetting to do anything. This is an ex-
ample of a checklist used as a MEMORY-AID.

Figure 3, at the end of this article, is an example of a checklist used as a DECISION-
MAKING AID. Note that the user must still assess a series of factors in the situation
(course) being analyzed, but the checklist:

1. ensures that all the relevant factors are considered (memory aid) and

2. prompts the user as to the weighting to give to each of t! = factors in the final

decision, and why to give this weighting (decision-making aid).

Flow-charts are graphical representations of a process or procedure.

They are particulan - useful when the procedure involves several alternative sub-proce-
dures.

Figures 1 and 2 are examples of flow-charts laid out in a binary (or yes/no) decision-
making format. This format, borrowed from computer science, is called “algorithmic”.

A characteristic of true algorithms is that they can be applied to solve any problem of the
class for which they are designed.

Example 4:
Decision Tables

Example 5:
1f-then Charts or
Rule-Sets

Example 6:
Expert Systems

An alternative way of presenting a job-aid for a complex decision-making task is in the
form of a decision-table. Compare the use of this table , with the original prose version
of the instructions (see Example 4 in MAP#3).

Choice of Ordering Method(In a stock Control System)

Condition

fut

ZN

. Isitclass A?

. Usage <5p/a?

lz,_<

. Usage >200p/

b [ [N b
Z|<|
e
=<i' |Z
Zzzz |

_IsitclassC?___ . -

Actions:

_A: 5chedule ordering X X

B: Base stock control X

C: Stock control X X

The if-then chart is another way of representing a decision-making process. It is often
less algorithmic in its nature than a decision-table.

Some of the rules may involve judgment, or the weighing up of probabilities, on the part
of the user. Map 2 of this article is an example of an if-then chart.

An expert system is computer-based software that is designed to assist in complex
decision-making. It embodies the expertise of outstanding decision-makers in the
domain for which it is designed, usually in the form of a large number of rules that raust
be taken into consideration when arriving at a “best” decision. The checking-out of this
long list of rules is done by the expert system much faster and more reliably then could
be done by a human being, even if supported by a printed job-aid. This latter asscrtion is,
of course, only true when the decision-making process is quite complex. The checklist in
Figure 3 is in fact derived from the same logic as is embodied ina computer-based expert
system (CBT Analyst-Park Row Software). In this case, the logic is simple enough to

make the paper-based job-aid quite competitive.
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START

Wait for opponent (X} to make his {irst move.

Flas Xoccupmed centre square?

1 No

:]Hasx

ed a cotner? 1

No

I

Yes

Place O in any corner
Wait for X to move

e

I

Place O in tho centre.

Wart for X to move.

X must have occupied the middie of a side.
Place O in eithar of the two cornars to X.
Wast for X 1o move.

Y

No

Does X have 2 crosses In a line, with the

FIGURE 1: A flowchart to help
you never losc a game of TIC-

TAC-TOE.

r > with the third square vacant?

!

Does X have 2 crosses in a line,

Yes

third square vacant?

INO

‘ Are here more han 2 vacant squaress left?

] No

Yes

is there an X in he cenve? l
{ |

Place O anywhere you lke.

iYes

Prevent X from winning by placing O
n third square. Wat for X to move.

|

Wart for X to move.

No

{ Yes

Place O in any vacant

}

corner War for X to move.

No

Place O in any square adacent
1o the square in which X has just
played. War for X to move

{"an you got thrae U'sina hneﬂJ -

-

[ Are here any vacant squares? ]

No

Yes

[Good Make the winning mova.]

FIGURE 2: A decision tree

from a flowchart job aid, 0
assist in the completion of tax

returns (U.K. 1967).
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Is Selling Price
greater than
Market Value?

Yes

Is Market Value

No

Yy ¢

F\e game is over and 15 drawn]

Is Market Value

greater than greater than
Cost Price? Cost Price?
Yes No
No Yes
Is Selling Price I3 Selling Price
greater than greater than
Cost Price? Cost Price?
Yes No Yes No
1 | 4
Tax charged Tax charged No Tax Tax allowed Tax allowed
on Selling on Selling either on Cost ovn Market
Price less the Price less charged Price less almgae less
Market Value, the Cost or the Selling the Selling
less Price, less allowed. Price, plus 2"09, less
Expenses. Expenses. Expenses. Xpenses.
>’ 25
73




Question Response Score Explanation
1. Does this course Yes 0 If a course exists in some form, CBT

currently exist in No development time/cost will be reduced.

some form? {(go to question 4) Developing a new course in CBT form
involves both curriculum and CBT devel-
opment.

| 2. Is this course Yes +1 A self study course is more suitable for
currently in self No 0 CBT because it has already been designed
study format?

for individualized instruction.

' 3. How effective is

f

| Very Effective
! the current course?

|

i

-1
Moderately Effective 0
Somewhat Effective 0
Not Effective +1

CBT is likely to improve the effectiveness
of an existing course due to individuali-
zation, feedback and interactivity.

4. What s the pro- Under 2 years 1 The longer the projected course lifetime,
| jected lifetime of 2-5 years +1 the greater the payback for CBT.
| the course year? Over 5 years +5
5. What is the annual ~ Under 100/yr...
student enrvll- ..and over 5 years +1 The number of students affects the
. ment? ...but under 5 years 0 feasibility of CBT.
% 100-999/yr...
! ..and over 5 years +2
..but under 5 years  +1
Over 1000/yr +5
6. What is the esti- Less than 4 hrs. +1 The course duration determines the
mated duration of ~ 4-8 hrs. 0 suitability of CBT; extremely brief and
the course in 8-16 hrs. 0 long courses are more suitable for CBT.
hours? Over 16 hrs. +1
i 7. How much of the  Less than 5% per yr. +1 1 The amount of revision affects the CBT

i course will be Between 5-25% per yr. 0
: revised annually?  Greater than 25% per yr. +1

e
+ 8. How importantis  Very important +2 i
on-the-job delivery ~ Somewhat important 0 ‘
of the training? Not important 0
9. Does this course Yes +1
! Jependupon hard  No 0
to find instructors?
(Figure 3)

feasit. 4 very small or very large
amount of revision favors CET.

CBT makes highly effective on-the-jou
training possible.

An important benefit of CBT is that it can
compensate for unavailable instructors.

(continued next page)
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Question Response Score Explanation
! 10. Does this course . . .
l involve hands-on +1 Slmul.atlons cdan be us?q to provide
| activitios with 0 effective hands-on activities.
i eqiupment or soft-
} ware?
! 11. Does this course Yes 2 Courses that involve a high degree of
i involve a lot of No 0 human interaction are not well suited for
human interaction? CBT.

| .
| 12. Does this course Because of the effectiveness of CBT, it is
! teach critical job Yes +1 especially appropriate for critical courses.
; skills of knowl- No 0
i edge?
1 13. Do the students in e ived i .
. this course have a CBT pr‘ov1des ¥nd1v1d‘uahze instruction
| wide variation in Yes +1 Whl.Ch is especially suited to wide student
; background or No 0 variety.
: experience?
U S

14. How 1mportant is Very important +1 CBT can provide highly uniform
g standardization of Somewhat important 0 training
i training? Not important 0 i l

RS - — : e e e

15. Is the student load Yes 1 !
! in this course lixaly  No +0 CBT can casily accomodate fluctuations |
l to ﬂuctuate over m Stud(‘.‘nt loadS. i
i time? !
L U OSSNt B IS — ;
| _(_)__,_______,.- - _\}___ —— ey _— _— e
i 16. How important is ery 1mportant +1 ) i
‘! tracking of Somewhat important 0 CBT makes it casy to track student prog- |
; student progress ~ Not important 0 ress/performance. 'l

l
e Lo e .
Total score ~———--—
Conclusion:
!_ Scores from Sto0 This course is not a candidate for CBT J‘

{ Scores from1to 10

l Scores from H to 20

L.

l' Scores from 2] to 30
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O

This course is a p0551b1e candldate for CBT. l

AP |

This course is a good candidate for CBT.

This course is an excellent candldate for CBT

s L__

-
v
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MAP #2

DECIDING WHEN TO USE JOB-AIDS (AND WHAT TYPE)

Introduction

1f-Then Chart

Q
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As with the design of instruction, the design of job-aids should commence with an analysis of the
specific task or tasks that are to be performed on the job. The following rule-set is a simplified
representation of the decision-making process that is involved in this analysis.

IF...

THEN...

1. The task can be but cut altogether,or fully auto-
mated, with reasonable effort/expense.

"2.Thetaskis so simple,orc:n bes?n—p—hﬁc_d—, so that
no explanation or help is required to perform cor-
rectly.

Do not consider either job-aids or instruction. Go
for more permanent " Job Redesign" solutions.

~ Job-aids are not necessary. Simply performing the
task is enough to develop the necessary skills.

3. A set of simple, non-technical instructions are
sufficient to ensure adquate performance.

Consider a simple checklist of dosand don'tsas a
memory aid.

4. Technical terminology, concepts and explana-
tions, or the application of general principles, are
required to ensure adeguate performance.

Some instruction will be necessary to  teach the
basics. Then a job-aid may be used to aid memory.

5. The task is basically linear, or with few branches
leading to only a few (two or three) alternative
outcomes.

A simple checklist or well-designed prose state-
ment should be adequate as job-aids.

6. The task involves the application of a few deci-
sion rules, over and overagain, in a cyclic or “itera-
tive” set of "loops”.

7. Thetask involves the application of a number of
rules in combination in order to arrive at a correct
decision.

8. The task involves the application of a few,
relatively independent rules, which involve the
weighting of a decision cither in favor or against
a certain outcome or action.

9. The task involves the application of a number
of complex rules that involve judgement, may be
interrelated, and are based on experience of
similar cases .

10. The task is complex, involving a combination
of the conditions outlined above in rules 6,7,8
and 9, and human experts are available to be
interviewed /observed exhaustively.

11. The ,ob conditions or context do not allow
reference to job-aids (e.g., poor light, literacy,
time pressure, visual load of task, loss of face).
12. The conditions or context of the job make it
relatively expensive to develop or use job-aids
(few persons involved, frequency of task, its
importance, cost of experts).

H
[P DI S

An algorithmic flow-hart representation of the
procedure is an effective and economical way of
presenting a job-aid (see Figure 1).

A "decision tree” flow-chart, or a decision table are
effective and economical ways of presenting a job-
aid (sce Figure 2).

i A "weighted checklist™ or questionnaire may be

" used. The answering of the questions is followed
by the computation of the final weighting (sce
figure 2).

Prior instruction in the basics and some organ-
ized practice opportunitics are required. Job-aids
may be unnecessary but are useful as memory
aids. This map (Map #2) is a typical example.

Computer-based "expert systems™ are indicated
. as the most appropriate form of job-aid, on the
{ grounds of both complexity of the expertise
. involved, and the ease of use of the job-aid.

Reconsider the technical reasons for using a job-
aid, in the light of the practical usage factors that
you have identified.

- Reconsider the technical reasons for using a job-
aid in the light of these economic factors of job-
aid development and use.
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MAP #3  AnALYSIS OF SOME ASPECTS OF JOB-AIDS

Introduction Space here is too limited to give a full set of guidelines to the design, development and use of job-
aids. We present just a few problem examples, which illustrate some aspects of the topic.

Example 1: Study the algorithm for TIC-TAC-TOE, presented in Figure 1. Using this as a job-aid
When does it guarantees that you will never lose a game (unless of course you made an error in
make sense to following the algorithm).

use job-aids
However, your opponent would consider that you have an unfair advantage. So you
give a copy to the opponent. Now, if you both use the job-aid correctly, all games will
end in a draw. Is there any point left in the game?
A more appropriate use of such a flow-chart might be as an instructional aid, in the
training of your TIC-TAC-TOE team, so that your players internalize the algorithm. Your
team then has an advantage, which would not be considered unfair.

Example 2: Study the decision tree presented in Figure 2. This is part of a manual developed in 1967,
The power of all in flow-chart form, to help British taxpayers to prepare their income tax returns. This
well designed is a classic application for job-aids, in preference to instruction. How frequently do you
job-aids perform the task of completing your income tax return? How stable is the information?

Does it make sense for anyone to learn this? Since 1967, in Britain, efficient job-aids have
been developed and distributed, to help the public do such iasks correctly and fast.

Compare the job-aid in Figure 2 with the original prose leaflet. Part of this leaflet read as
follows.

“(i) If the asset consists of stocks or shares which have values quoted on a stock exchange (see also |
paragraph G below), or unit trust units whose values are regularly quoted, the gain or loss (subject;
to expenses) accruing after 6 April 1965, is the difference between the amount you received on :
disposal and the market value on 6 April 1965, except that in the case of a gain where the actual
cost of the asset was higher than the value at 6 April 1965, the chargeable gain is the excess of the
amount you received on disposal over the original cost or acquisition price; and in the casc of a
loss, where the actual cost of the asset was lower than the value at 6 April 1985, the allowable loss
is the excess of the original cost or acquisition price over the amount received on disposal. ;
If the substitution of original cost for the value at 6 April 1965, turns a gain into a loss, or a loss inta
'I a gain, there is, for the purposes of tax, no chargeable gain or allowable loss.” :

[

Here are a couple of typical cases for you to solve. Attempt case 1 by reference to the
leaflet above. Then attempt case 2 by reference to Figure 2. Compare your success and
the time and effort it cost you.

Case1 Mr. Jones bought some shares in 1964 for $2,600
On 6 April 1965 their market value was $2,500
Later in 1965 he sold these shares for $2,300
His expenses came to $50
Problem: What is Mr Jones’s Tax Liability?

; ——— - D U Y

Case2 Mr. Smith bought some shares in 1964 for $75
i On 6 April 1965 their market value was $85
: Later in 1965 he sold these shares for $65
His expenses came to $5
Problem: What is Mr Smith’s tax position?

-
v
-

.
'SR
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Example 3:
When should
the job-aid be
computer-
based

Study the “weighted checklist” presented in Figure 3. This was developed by one of the
School of Education’s students (Hsi Hsien Chang, IDD&E) by analyzing the decision-
making logic built into a commercially available “expert system” that is designed to assist
the user in deciding whether, and how to use, Computer-Based-Training (CBT) in a given
course (The CBT Analyst, Park Row Software, 1986). Figure 3 is equivalent to one of the
five sections of the computer-based job-aid (Selecting Courses for CBT). The software itself
is based on some of the chapters of the book “Computer Based Training” (G. Kearsley,
Addison-Wesley, 1984).

In comparative tests, we have shown that using the paper-based version is, in this case, as
fast and as accurate as using the computer-based version. However, as the complexity of
the decision-making process increases, there is a growing advantage, both in speed and
accuracy, for computer-based versions.

Example 4:
When to use
decision table

Study the decision table, presented in Map #1 as part of Example 4. By itsclf, this table
may be meaningless. It needs a sentence or two to establish the context of the task. The
first two sentences of the prose “instructions” which follow, establish this context. The rest
is a prose version of the instructions, from which the decision table in Map #1 was devel-

oped. Can you see how the table was developed from the prose? Are you certain that the
decision table is correct?

THE CHOICE OF ORDERING METHOD

In order to reduce the capital tic-up in stocks, and also to improve the reliability of supply, it has been
decided to introduce new rules for the choice of ordering method, for different classes of stock.
Whether to stock an item or not, will still be regulated by SPI No 178.

The rules for the choice of ordering method for stocked items, will in future, be as follows:

1) Schedule ordering based on the best possible forecast of future requirements - Will be used in
future for all Class A (Pareto Analysis) items, for which the annual usage is
more than 4 per year, and for Class B items with an annual usage of over 200
per year.

2) Base Stock Control will be used for Class A and B items with an annual usage of less than 5 parts
per year and for Class C items with the same provision requirement.

3) Stock Control based on our previously universal method of fixed re-order levels - will only
be used for Class C items with a usage of more than 4 per year.

O

In fact, the table was developed by following 5 stages of design and simplification, which
ensure that the table is not only correct, but is the simplest possible presentation of the
task. If you would like a detailed set of instructions on the design and development of
such decision tables, please write to us.

Problems for
your consid-
eration:

1) Presentation
of job-aids

2) Computer
storage

Look again at the flow-charts presented in Figures 1and 2. Now that we know the struc-
ture of the task in each of these cases, consider whether the flow-chart is the most conven-
ient and cffective way of presenting the information to the user . Try to redesign these two
jobaids. Can you think of some even clearer and simpler ways of constructing the job-
aids? Send us your solutions. We will publish the best ones received.

Consider all the examples presented in this article, together with other examples of job-
aids that you might know. When docs it make sense, in your opinion, to use a computer
as a job-aid delivery tool and when does it make more sense to use printed material? Try
to formulate your own IF-THEN table of rules that would help you decide which way to
go. We will analysc all the tables received and publish a synthesis of your ideas, as a job-
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THE TRAINING SYSTEMS INSTITUTE: RECENT PROJECTS

The Training Systems Institute (TSI) is affiliated with the Area of Instructional Design, Development and Evaluation.

TSI provides services in all aspects of educational design, development, and evaluation to business, industry, government, allied health,
human services, and education. Projects may involve training needs assessment, design, development, and delivery of training
programs, development of instructional materials, evaluation studies, planning for new technologies, organization developmient, and
the development of human resources specialists.

Projects are executed in three ways:

1. TSI executes all project activities under contract to the client organization.
2. TSI acts as a knowledge and technology consultant, working in partnership with the dient’s staff.
3. TSI places a graduate student intern in the client organization, sharing supervision of the intern with the client.

Recent projects in the first category have included:

- the development of computer-based instruction and interactive video scripts for the internal trairing needs of a financial institution;
- the design, development and delivery of a job-related training system, for human resource development specialists—this training is
delivered largely by distance education, throughout New York State.

In the second category, we have recently:

- worked with a utilities company to assist their in-house personnel in the design and development of an interactive-video-disc on the
topic of safety procedures in nuclear power plants;

- worked with a simulator-design company on the training of military personnel in the skills of courseware authoring—it was necessary

to teach pedagogically sound design methodology, as well as the skills of utilization of the specific courseware authoring system that
had been installed.

The third category, internships, is very flexible. For example:

- we regularly place instructional design, development and evaluaticn graduate students in full-time internships, for a period of 2 to 4
months—regular client-companies include McDonnell Douglas, Kodak, Motorola, Arthur Andersen, Apple Computer and many oth-
ers.

- we also place students on a part-time basis, one or two days per week typically, in local companies. This allows just the correct inten-
sity of work on a given project while guaranteeing closer supervision of progress by Syracuse University facuity. Recent part-time in-
ternees have developed: safety training for Buckbee Mears, Cortland; supervisory training for the Carrier Corporation; teacher-educa-

tion materials for WCNY; com puter-based instruction for management development at the MONY Corporation; health-related train-
ing for the Red Cross, Blue Cross and local Syracuse hospitals.

Further information may be obtained by completing and returning both sides of the coupon below.
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INDONESIA SEEKS THE UPGRADING OF HIGHER EDUCATION

In 1985 the Government of Indonesia embarked on an ambitious program for upgrading the quality of higher edu-
cation in the country. A loan agreement with the World Bank permitted the establishing of 16 Inter-University Centers.
Thesecenters which havebecome operational since 1987 are established to coordinate their scarce resources for the purposes
of: 1) improving the quality of graduate study programs in various fields of study and to increase its output; 2) increasing
ther amberof qualified and trained academic staff; 3) stimulating research and developmentactivities in specific ficlds; and
4) dissemination of information on new concepts, methodologies and applications arising from research in Indonesia or
clsewhere.

The responsibility and the function of 15 of these centers focuses on self-improvement and development in a specific
discipline or a field of inquiry (Life Science, Engineering Science, Bio-Sciences, Social Studies and Economic Studies). The
16th center, the Inter-University Center for Improvement and Development of Instructional Activities IUC-IDIA), on the
other hand, is involved with the upgrading of instructional capabilities across all the disciplines and fields of study.

IUC-IDIA has been mandated to assist in improving the higher education instructional environment by attempting
to redesign and develop instructional materials, strategies, methods, and techniques; by assisting in the development of
learning resource centers; and through enhancing the development of educational technology as a ficld of study and as a
profession.

The IUC-IDIA task is formidable and odds are not in favor of change. The innovational objectives of IUC-IDIA are
subject toall of the usual constraints and resistance that the status quo can muster. Notwithstanding, [UC-IDIA has set forth
considerable effort toward the attainment of its objectives by initiating and /or supporting staff/faculty development and
by developing large quantities of instructional materials.

In improving the educational resources, human and otherwise, [UC-IDIA has enlisted the assistance of other insti-
tutions in conducting workshops, short courses, conferences, seminars, internship and degree programs in Indonesia and
abroad. Syracuse University has lent its support to these efforts by participating in [JUC-IDIA initiated activitiesin USand
in Indonesia and by hosting a number of students sccking masters and doctoral degrees in the Division of Educational
Development, Counseling and Administrative Studies (EDCAS).

EDCAS, as part of its International R & D activities, has also been involved in designing and implementing nine in-
dividualized educational programs for about forty IUC-IDIA sponsored interns. Some of these programs have been
designed for participation by only one intern. Others have involved as many as twelve individ uals who participated inthe
projects from variousdisciplines and ficlds of study such as medicine, dentistry, mathematics, animal husbandry, literature,
education, economics, fishery, food and nutrition, mechanical engineering, etc.

The general topics of the internship projects include information science; management of media production;
curriculum development; management of distance education; textbook writing; instructional design, development and
evaluation; human resource development; and project management.

In the process of the development and implementation of various components of each project, EDCAS has been suc-
cessfulin enlisting and receiving full campus-wide support as well as that of various departments in about 15 universities
and from a number of commercial agencies throughout the country.

(3 I am interested in obtaining further information on:

O CMC: Philo’s Workshop (Green)

O CMC: Computer Conferencing (Florini)

0O CMC: Sodal and Intellectual Exchange Through
Electronic Communication in a

Center for Instructional Development (CID)
International R&D Activities

Research Lab for Interactive Learning
Summer Institute

Training Systems Institute (TSI)
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SUMMER INSTITUTE FOR TRAINING TECHNOLOGY APPLICATIONS

These two-day workshops will present innovations which are on the cutting edge of
technology applications and education.

SESSION 1: MAY 18-19

Hypertext/Hypermedia

Instructor: Alexander Romiszowski, Syracuse University

Hypermedia can be thought of as an integration of all available information on a topic, in whatever media into one network of
interrelated and cross-referenced documents, which may accessed by the user in an infinite variety of ways.

Two important questions will be addressed conceming this technology:

*What specific applications of Hypertext/Hypermedia “make sense” in education and training?

+Do we have a powerful new solution to real and important problems, or merely an invention looking for an application?
Much of the work will be through analyzing existing examples of Hyper-documents and originating a document.

Effective International Consulting

Instructor: David Giltrow, Communications Consultants Cooperative International

International consulting in instructional communication and technology is increasing as countries appreciate the roles which
communication, training and instructional development play in their overall educational plans. Effective intemational consulting
requires certain skills, practical knowledge, and especially attitudes which are not always obvious when working in familiar
domestic settings. This workshop covers some of these essential intemational consulting tools and provides participants the
opportunity to share questions and experiences with other professionals hoping to broaden the scope of their consulting work.

SESSION 2: JUNE 1-2

Computer-Based Interactive Video: Design and Evaluation

Instructor: Karen Lee Jost, Syracuse University

When designing or evaluating computer-based interactive video, many factors should be considered. It is also important to focus
on how these factors may interact and effect learner comprehension of the presentation.

This workshop will explore the following factors and how they influence the effectiveness of CBIV: learner variables; content;
instructional design; message design; computer attributes; video attributes; and environmental considerations.

Instructional Designs for Individual Differences

Instructor: David Jonassen, University of Colorado at Denver

This workshop will examine the range of individual differences including: aptitudes; cognitive styles; leariing styles; and
personality variables. It will also examine how individual differences interact with instructional treatments and how to adapt
instruction to accommodate individual differences, Students will assess their personal learning styles, including aptitude (structure

of the intellect), cognitive styles (field articulation, conceptual style, leveling-sharpening), learning styies and persenality (locus of
control, intraversion) and others.

SESSION 3: JUNE 29-30

The Integrative Learning System: Implications for Corporate Change Through Training Redesign In Business, Schools,
and Government Agencies

Instructor: Laurence Mariel, Syracuse University
This workshop will include hands-on development of techniques which have been successfully demonstrated in both international
corporations and school districts. The presentation will include: accelerated learning, learning styles, guided imagery, and coopera-

tive learning. Case studies will include government sponsored programs in adult occupational and vocational training. In addition,
this workshop will show how learning companies are created.

Hypercard: Designing and Authoring Innovative Instruction

Instructor: Kyle Peck, The Pennsylvania State University

This workshop teaches designers of CAI to use hypercard to produce innovative instruction employing text, graphics, sound
resources and animation. Participants will learn to use Hypertalk scripting to gather data on student and lesson performance, and
how to transport this data to spreadsheets and statistical packages for analysis. Instructional software developed in Hypercard by
Penn State students and several “tricks” leamned during the process will be shared.

Y
L 4

Further information on the Summer Institute Sessions may be obtained by completing and returning the coupon.
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As this second edition of INSTRUCTIONAL DEVELOPMENTS is being
sent to the printer it is gratifying to note that your letters, telephone calls and
personal comments show that the first issue of the journal has been well received.
We are delighted, encouraged and appreciate the attention. We have also had some
queries about the journal, necessitating some explanation. The journal is produced
and edited in the Division of Educational Development, Counseling and Admin-
istrative Studies (EDCAS) in the School of Education at Syracuse University.
EDCAS is comprised of five graduaie programs: Adult Education, Counselor
Education, Educational Administration, Higher Education and Instructional Design,
Development and Evaluation.

The intended audience includes educators and trainers working in both
public and private organizations locally, nationally and internationally. The
journal is circulated to a mailing list of individuals concerned with various aspects
of instruction - its design, development, managementand delivery as well asevalu-
ation and basic research. If you would like to be on our mailing list, please provide
us with your name and address.

Although the bulk of the journal is written by Syracuse University faculty,
graduate students and alumni, we hope to include invited contributions. We also
encourage correspondence, and will publish significant, but short contributions to
the debate on any subjects dealt with in the journal.

In the second issue of the journal we have added another section - the
readers’ columntoaccomodate dialogue. In thisissue Arthur Blumberg'srejoinder
to John Centra's article "Is There a Scientific Basis for Effective Teaching?" and
John's reply, are published. We hope that this forum will be more extensively used
in the future.

The feature articles section presents an essay by Rob Branch on why the
task of improving instruction and instructional media is complex. He argues that
improving instruction occurs when three complex entities of content, leamer and
teacher are actively involved. This essay is followed by John Braxton's article
where the level of understanding of course content required by students in course-
level academic processes is advanced as an approach to the definition of quality in
undergraduate education.

In the research reviews section, Wende Pusch and Elisa Slee have set forth
adiscussion on and an examination of the key points of cognitive psychology, and
how it relates to leaming. They have presented structural communication as
methodology which uiilizes principles of cognitive psychology in promoting the
leamner’s construction of knowledge, helping the leamer to organize information
and enhancing the leamer'sunderstanding. Pusch and Slee have provided areview
of literature and research on structural communication and have proposed further
research.

In an attempt to provide iraining in interpersonal skili-building for instruc-
tional designers and developers the Instructional Design, Development and Evalu-
ation program at Syracuse University decided to pilot a course. The main goal of
the course was for students to gain competence and confidence in their ability to
interact with SME's, clients and colleagues. Ruth Curtis and Darlene Nestorinthe
development s and innovations section, provide information about and insightinto
the content and activitics of this course and personal reactions of the students who
parti cipated. Thisarticle is followed by a paper presented by Lynda Hanrahan on
the development and diffusion of adistance education program in engineering edu-
cation at University College within Syracuse University. Everett Rogers' diffusion
of innovations model sets the theoretical framework of this paper.

The job-aids section by Alex Romiszowski deals with the structural com-
munication inits applied form. It includes problems, and allows for your response
to stimulate involvement and dialogue. This is the first of a two-part articie, and
the second part is scheduled to appear in the next issue.

We invite you to initiate dialogue with us. Most authors ar¢ interested to
hear your reactions and are willingto provide further information 2bout their work.
Again, thank you for your encouraging response to the first issue.

-- Firouz Rahmanzadeh




Readers' Column

ABrief Rejoinderto Centra's"Is There
a Scientific Basis for Effective
Teaching?"

Arthur Blumberg

I suspect that a measure of a journal's vibrancy can be
found in the degree to which it provokes controversy
and reaction among its readers. Thus, from my biased
point-of-view, INSTRUCTIONAL DEVELOPMENTS,
in its first issue, portends the possibility of long term
vibrancy. At least, that's the way I see it as I react to
Centra's (1990) "Is There a Scientific Basis for Effective
Teaching?" published in vol.1, no.1.

My critique is specifically focused on the section of the
article thatis headed, "TheScientific Basis for Teaching”
(pp- 7-8). Centra used Gage (1978) as the basis for his
thesis. He notes that Gage argued "that there is a
scientific basis to theartof teaching"(Centra, p. 7). This
argument does not hold water.

First, let me say that, if I were Gage and I had spent my
career defining and then studying teaching as a science
I would most certainly maintain that there is a science
of teaching. And I would wantto brush off as statistical
outliers the fact that there have been and continue to be
wonderfully excellent teachers who know nothingabout
Gage's "science." If there is a science of something -
though it doesn't have to be an exact science which
probably doesn't exist, but one that is at least bonafide
thenitis reasonable to assume that one cannot use that
science in an applied way unless one knows that sci-
ence. The space shuttle, for example, could not have
been engineered, built, flown and landed unless its
variety of engineers knew and understood the implica-
tions that rescarch in physics, electronics, astronomy,
metallurgy, meteorology, to name only a few of the
sciences that the newspaper-reading layperson must
infer played a part in the success of the shuttle's design
and flight.

There is no comparable argument as I noted above,
which can be made for the practice of the craft (not art
as Gage suggests) of teaching. That s, if we insist that
there is a scientific basis for effective teaching, how can
we account for the thousands of wonderful teachers
thatlived and taught before educational psychologists
(for the most part, I beleive) started to try and emulate
the "hard" sciences? Further, how can we account for
the thousands of excellent teachers today who could
not cite a piece of educational research as a rationale for

Volume1(2) Summer1990

whattheydoexceedingly well? Or how can we account
for the millions of parents who do an outstanding jobof
teaching their children to be virtuous human beings?

The point I want to make is that teaching is neither a
science nor an art, but a craft that at times, and quite
unpredictably, can have moments of artistry attached
to it when a teacher does something creative, graceful
and beautiful in the classroom. All this is not to deny
that a teacher could not learn something useful from
studying the research on classroom group dynamics or
child oradolescent development. Itis to deny, though,
thatstudying theresearchin these fields is prerequisite
for being an effective teacher.

Finally, if my position corresponds with reality one
must take the congruent position that research that is
done to establish "a scientific basis for theart of teach-
ing," though perhaps conducted in the best of faith,
really serves the purpose of furthering the careers of the
professors who conduct it, and has little to do with

"everyteacher's" practice of teaching.

References

Centra,J.A. (1990).Is therea scientific basis for effective
teaching? Instructional Developments, 1(1), 6-8.

Gage, N.L. (1978). The scientific basis of the art of teaching.
New York: Teacher College Press.

Reply to Blumberg

John Centra

ArtBlumberg is a crafty fellow. He argues that thereis
absolutely no scientific basis to teaching because there
were "thousands of wonderful teachers" before educa-
tional researchers carried on experiments or observa-
tions of teaching. Although Arthur is about to retire, I
doubt that he has been around long enough to witness
personally all of those wonderful teachers.

Admittedly wonderful teachers existed centuries ago,
just as there have been wonderful people who build
bridges and helped to cure illnesses. And all of these
individuals practiced long before a scientific basis of
enginecering, medicine, or teaching existed in any for-
mal sense. But my pointis that we do all of these things
better because of the systematic studies, both basic and
applied, that have gone on and continuc going on. In
that scnse, science has enhanced the artistry (or craft)
that is part of good teaching,.
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Some Thoughts On Improving

Instruction

Rob Branch*

In this age characterized by rapid technological ad-
vances, many of society’s stakeholders are concerned
about our citizens being denied a quality education.
National test scores are having a less than positive
i mact on the preparation of our children as future
teachers, doctors, lawyers, engineers, political leaders,
and other professionals. America’s State governors
have been convened by our President to resolve the
nation’s educational problems. Our colleges and uni-
versitiesarcindependently forming consortiumsamorig
themselves., and with business and industry to provide
the answ - to ‘why Johnny can’t read.” Accountabil-
ity is being translated into merit pay for educators at
~ach level of the formal education echelon. These,and
oiher such efforts are commendable, indeed laudable,
but education in the United States will succeed when
instruction in the classroom is improved.

This is an essay about why the task of improving in-
struction and instructional media is complex. This is
also a commentary on the profile of those who would
assume the leadership for undertaking such complex
tasks. Improving or designing instruction and instruc-

tional media occurs in an environment where the three
entitics invoived are in and of themselves complex in
composition: Content, the Learner, and the Teacher
(Figure 1). The interaction of these three entities in the
instructional environment cause the complexity of
designing or improving any instruction or instruc-
zional media to increase exponentially as the attributes
of each entity are factored into the process. Therefore,
parents, teachers, legislators, instructional designers,
media specialists and all the stakeholders in our society
must consider each of the three entities of the instruc-
tional environment singly, and must also regard the
process which occurs during the content-learner-teacher
(CLT) interactions as representing physical and psy-
chological applications of the concept — the whoie is
greater than the sum of its parts.

Content, Learner, and Teacher:
Three Complex Entities

The information that represents a domain of knowl-
edge, orany subject matter information, iscomplexdue
to the base of knowledge it represents and the decisions
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regarding how such knowledge, and its attributes, are
transmitted or perceived. The organization of any
knowledge base is perceived differently from individ-
ual to individual, however, the knowledge base may
appear to remain constant because of the taxonomy on
whichitisstructured. The presentation of contentis yet
anotherissue thatadds to the complexity of the instruc-
tional situation. The type of information, the amountof
information, and the inherent delimitations of the
manner in which subject matter information can be
transmitted within the instructional environment, re-
quires an approach that can accommodate and facili-
tate themeaningful organization of the complex nature
of any subject matter information or content domain.

Learning theorists have clearly established that hu-
mans process information differently fromone another
and within themselves depending on the prevailing
conditions. Learners process information differently
from one time to the next, and also when there is a shift
in the content domain. Individuals process informa-
tion differently as their emotional state shifts, and as
their information-processing style and ability changes.
In addition to the variable of information-processing
skills, the characteristics of an individual learner often
become a variable thateducators are unable to manipu-
late within the instructional environment. These and
other such individual differences among learners and
groupings of learners mark the learner entity asa com-
plex one indeed.

The teacher, or, what might be more aptly described as
the teacher function, is a complex entity because of the
many roles the teacher assumes in the instructional en-
vironment. Of the many functions the tcacher (or
teacher function; or instructor) performs within the
instructional environment, such as an information
source, organizer, guide, tutor, director, remediator,
and the promoter of meta-cognitive monitoring strate-
gies, it is the facilitator that is the most important.
Whomever (or whatever) assumes the teacher function
must be able to analyze, design, develop, implement,
manage, evaluate and revise instruction on an ongoing
basis. Teacher functions must occur inan environment
where success is measured in terms of achieving prede-
termined learner outcomes. The skills necessary for
planning and proficiently performing such functions
are not simple, nor are they casily acquired.

Leadership Profile

Each of the stakeholders mentioned above, and others,
will need to assume an active posture in the instruc-
tionalimprovement process. However, the question of
who will assume the leadership role in the way we
designand improveinstructionand instructional media
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within the framework of the CLT paradigm, may best
beanswered by analyzing the tasksinvolved insuchan
effort. Instructional design professionals who possess
the competencies to prescribe strategies and tactics for
the systematic design and improvement of instruction
and instructional media are best suited to fit this role.
However, the classroom practitioners who incorpo-
rates systematic instructional design applications inio
their teacher planning routines are also well suited to
assume the leadership in the instructional improve-
ment process. Practitioners on the front lines are most
able to accurately assess the environment in which
learning must occur. Teachers selectappropriate infor-
mation and prescribe methods necessary to achieve the
educational goals of our society, and they are expected
to perform the instruction which results in manifesta-
tions of that which we, as a society, aim to be.

The contention is that there is a high correlation be-
tween teacher planning routines and what instruc-
tional designers do when designing instruction. In-
structional designers select, adapt, develop and refine
awide variety of instructional products (Martin, 1984).
According to Kerr (1981): “Teachers are and are not in-
structional designers. Most teachers have not had
formal training in the procedures commonly used by
instructional designers: many find it difficult to shift
their thinking into instructional design (ID) patterns
when they are asked to do so as part of a course or
workshop” (p. 364). In fact, teachers often express a
negativeattitude toward the useofinstructional design
models out of a fear that the systems approach will
restrict creativity. A systemsapproach promotescrea-
tivity.

Successful teachers are designers of instruction, al-
though they may not perceive themselves as such.
Instructional designers systematically design, develop,
impiement, and evaluate instruction based on proven
learning and cognitive theories (Gagne, Briggs & Wager,
1988). Systematically designed instruction is a process
which allows the teacher to focus on learner outcomes
and to establish clear relationships between instruc-
tional strategies and the predetermined learner out-
comes. Instructional design is empirical and replicable
(Dick and Carey, 1990). It is empirical because it is
based on the results of experiment and obsecrvation
rather than mathematical or scientific rcasoning. It is
replicabie because the strategies for designing instruc-
tion are incorporated into the teaching environmentin
a highly structured and reiterative fashion. The sys-
tems approach has been proven successful in address-
ing the design ofinstructionand instructional improve-
ment efforts because of the way in which a systems
approach takesinto account the respective attributes of
the complex entities involved in the instructional epi-
sode.
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Education and Instruction

The systems approach to improving instruction is valid
only when a clear understanding of certain relation-
ships, relative to education and instruction, and the
domains that featurein any instructional improvement
process, are clearly understood. To understand educa-
tion isto first understand the nature of society. A group
of people with common social, political and economic
backgrounds constitute a society. Inaddition, societies
have in common types of dress, music, food, religion,
and language. Education is the process by which indi-
viduals acquire the knowledge about the customs of a
societyand areableto practice the mores of that society.
The aims of a society, such as health, wealth and secu-
rity, are self-determinant. Individuals collectively de-
termine societal aims. Education is the means to
prepare a citizenry to serve as active decision-makers
when determining socictal aims.

Current educational reform proposals are dominated
by various perspectives of inquiry. The most common
channels of inquiry are offered from the perspectives of
administration, assessment, counseling, and curricu-
lum. Each perspective addresses a different domain in
the educational context. Administration involves the
management of instruction. Assessment is concerned
with ways of understanding and improving the effi-
cacy of instruction. Counseling increases the aware-
ness of different learner needs and personal problems
that might interfere with the acquisition of knowledge
in the instructional environment. A curriculum is a
fixed course of study established by educational pro-
fessionals among the society in order to achieve its
educational aims. Instruction is subsumed as part of
the curriculum.

Instruction, as subsumed under the concept of curricu-
lum, is the intervention that occurs during a content-
learner-teacher interaction where the expressed goal is
to facilitate the movement of thelearner from point A to
point B along the educational continuum. A correct
assessmentoflearner characteristics, anaccurateanaly-
sis of content attributes, and the potential of the teacher
lo facilitate the learning process, are the independent
variables within the instructional environment that the
designer attempts to manipulate in order to create or
improve any instruction. This interaction period is re-
ferred to as the instructional episode (sce Figure 1).

Instruction is the process of influencing a learner in a
desired direction. Process is a favorite term among
educators and is used to describe some kind of defin-
able sequence of actions or activities. In the context of
instructionalimprovements the processallowsinstruc-
tional designers to review and prescribe logic patterns
that depict how we influence individuals to lcarn. An

emphasis is placed on that part of the definition of
instruction that assumes the learner is the object of
instruction. Emphasisisalso placed on theassumption
that instruction is goal oriented and for a specific pur-
pose, thus, the control over what we achieve isimplied.
Hence, these factors are within the realm of our ma-
nipulation. Forexample, we canarrange the contentin-
formation around an organizing idea; determine the
usefulness of available resources; and make judge-
ments about the people involved. Taking these vari-
ablesinto account, and subsequent sequencingof inter-
vention activities (tactics) promotes the potential for
success of the instructional episode given the interac-
tions that will occur among the content, learner and
teacher.

The sequencing of intervention activities (tactics) dur-
ing theinstructional episode canbe heuristic, hierarchi-
cal or procedural. Merrill (1983) specifies instructional
intervention components displayed in a heuristic
manner. Reigeluth (1983) specifies instructional inter-
vention elaborations in a hierarchical manner which
lead to an epitome. Gagne, Briggs & Wager (1988)
specify nine events that should occur sequentially
during the instructional episode. During the instruc-
tional episode teachers engage themselves profession-
ally in educational activities. They set tasks for learn-
ers, they motivate learners, they facilitate learners in
controlling their efforts, and they help learners to
improve their understanding and skills. This further
supports the concept of the instructional environment
being a complex entity. Principles or rules are postu-
lated in order to understand complex entities. Prin-
ciples offer effective and acceptable guidelines, and
relatively reliable rclationships between actions and
outcomes.

The effectiveness of instructional episodes is enhanced
when the interventions that occur during the content-
learner-teacher interaction described above are part of
a systematically planned strategy. Such a plan for
instruction is the product of the instructional design
process. Instructional Design is the process of creating
a detailed plan that describes an instructional episode.
The instructional design plan serves as a blueprint for
the subsequent development, diffusion and evaluation
of the instructional episode. The information required
to initiate the instructional design process is obtained
through a needs assessment. The needs assessment is
necessary to planners of instructional episodes when
generatinganinstructionalanalysis. Instructional analy-
sis is the key to the entire design, development and
evaluation process. The results of an instructional
analysis and the ensuing outcomes that are derived
from the instructional analysis provide the standards
by which all instructional improvements are meas-
ured.
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Four Components

Asa discipline, instructional design is concerned with
understanding and improving one aspect of education:
the process of instruction (Reigeluth, 1983). Instruc-
tional designers have as their principle objective to
induce targeted learners to perform in prespecified
ways; to achieveresults by developing and implement-
ing documented and replicable procedures for organ-
izing the conditions for learning; and by defining and
measuring the accomplishments of instructional de-
sign in terms of learner performance (Burkman, 1987).
The optimuim effects of how student learning is facili-
tated and what actually occurs in the classroom envi-
ronment determines what we do when we design in-
struc:ion which is different from what we do when we
develop instruction. To better understand the differ-
ences between the design and development compo-
nents, and the other major components in the process of
improving instruction and instructional media, the
following descriptions of four domains to consider
when improving instruction are offered below.

1. Instructional Design The domainof design focuses
on the organization of strategies and tactics that are
supported by principles upon which instructional im-
provements can bestructured. Instructional strategies
are the general viewpoints and line of action that one
adopts in order to choose the instructional methods
(Romiszowski, 1981); or a set of decisions that resultin
aplan, method, or series of activiticsaimed at obtaining
a specific goal (Jonassen, Grabinger & Harris 1990),
suchasin a soccer game where the strategy is an overall
plan of action to obtain a victory. Instructional tactics
are the specific ways that one chooses to implement a
particular method (Romiszowski, 1981); or specific ac-
tions that are used to enact the strategy (Jonassen,
Grabinger & Harris 1990). An example of a strategy is
when the soccer coach decides to use the “outside-
walk” approach when playing against a tcam with a
stronger inside running game. The strategy is then im-
plemented by the players with a selection of tactics,
such as a four-corner offense, zone defense or a five-
passes-before-shooting offense. Aninstructional strat-
cgy may recommend motivating the learner prior to
instruction. Such a strategy may be implemented by
tactics such as arousing learner uncertainty, asking a
question, or presenting a picture of the concept (Jonas-
sen, Grabinger & Harris, 1990, p. 32). Instructional
strategics describea general approach to instruction by
prescribing how to organize, sequence or present infor-
mation within the instructional environment.

The process of formulating an instructional strategy
with the appropriate supporting tactics begins with
defining the scopeof the instructional issue at hand, fol-
lowed by a general purpose statement, and then focus-
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ing on an unambiguous educational goal. The scopeis
a macro-level entity which provides the instructional
designer with a concise statement of the content topics
to be covered. The scope briefly indicates constricting
variables that delimit the presentation format. Inaddi-
tion, the scope describes salient attributes of the con-
tent, the learner, and the teacher. Relative to the scope
is the purpose statement, another macro-level entity.
While the scope primarily aids the instructional de-
signer, the purpose statement aids the learner. The
purpose statement provides the learner with a sense of
the content information to be covered in a topicarea —
a rationale. The purpose statement presents a clear
relationship between the learning conditions and the
desired outcomes. Based on the stated purpose, a goal
statement is generated. The goal statement is a micro-
level entity which presents the aim or object of the in-
structional episode. The goal is a description of the
category of human activity and is intended to focus the
instructional design effort. Based on the goal state-
ment, performance objectives are selected and se-
quenced to injtiate and maintain the systematic im-
provement of the instructional episode.

Micro-level design decisions relate to a single instruc-
tional objective or goal, while macro-level design deci-
sions relate to multiple instructional objectives (Mer-
rill, 1983) or scope and purpose. The concept of scope
-> purpose -> goal can be interpreted as moving from
the macro-level to the micro-level, or as one encom-
passing the other (Figure 2).

SCOPE
PURPOSE

Figure 2. The goal as amiro-level activity
within a macro environment.

An instructional design is a detailed plan that defines,
describes and prescribes methods and procedures for
the development, implementation, and management
of an instructional episode. The instructional design
also identifies appropriate evaluation criteria aimed at
assessing strengths and weaknesses of the instruc-
tional episode. Instructional design is the initial phase
in the instructional improvement process which takes
into account the complexity of the variables within the
CLT paradigm, and organizes their interrclationships
and interactions in a meaningful way.
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2. Instructional Development The object of instruc-
tional development is to produce from a detailed plan
(design) the procedures and media to support the strate-
gies and tactics of an instructional episode. These
instructional procedures and media are created based
on an organizing idea within the context of the subject
matter. Presentation methodologies and media selec-
tion strategies are identified during the development
and realized prior to implementation of the instruc-
tional episode.

The successful development of an instructionai design
often de;.ends on the use of a heuristic. Heuristics are
a collection of strategies and tactics employed by indi-
viduals which have been learned through experience.
Basically, they are specific actions that have a history of
success given certain conditions, and have matured to
be accepted as a standard operating procedure. Such
heuristics are appropriate as an approach to solving
problems. For ill-structured problems, heuristics are
often the only means to achieve a desired end. How-
ever, there seems to be increasing support for the belief
that the problem structure is not the cause for concern,
but, rather the structure of the educational sys iem itself
is in dire need of a comprehensive overhaul. Reigeluth
(1987) argues that the major cause of the current prob-
lems with educational systems is the basic structure of
the system. Whether it is the way we define problems
or the educational system itself that is cause for alarm,
itisevidentthata clearer understanding of the relation-
ships between instructional design and instructional
development needs to be made thoroughly clear. In-
structional developers utilize the information organ-
ized by the designers within the CLT framework to de-
termine the best methods and media toachieve the out-
comes that have been set out in the instructional de-

sign.

3. Instructional Evaluation Evaluation occurs con-
tinually throughout the entire development process
(formative),and also after the instructional episode has
been developed (summative). Data about how stu-
dents learn specified content information under vary-
ing instructional conditions are obtained, analyzed
and synthesized into meaningful information that can

Table 1. Domains of Instructional Technology

be used for making decisions regarding the designand
improvement of instruction. Evaluation data collected
during the instructional development process form the
basis for revision of instructional proceduresand mate-
rials prior to implementation.

4. Instructional Management This area is concerned
with the supervision of the instructional episode, in-
cluding pre- and post-episodic activities. Any process
that involves movement toward a discrete location
requires the use of guidelines for such, and the means
by which those guidelines are initiated and navigated.
Instructional managementrefers to the legislation, gov-
ernance, monitoring and certification of the instruc-
tional design process. A total management commit-
ment to use instructional design procedures is neces-
sary to effect consistent results.

Conclusion

The viewpoint of this essay is that in order to improve
instruction, two things must be requisite to such en-
deavor: (1) the relationship of education to instruction
must be unambiguous, and (2) the components of the
instructional creation and improvement process,
namely design, development, evaluation and man-
agement must also be unambiguous. Instructional de-
sign professionals (Instructional Technologists), and
classroom teachers who practice a systematicapproach
to instructional design during their teacher planning
routines, are best suited to effectively improve instruc-
tion and instructional media.

At the most recent meeting of the Professors of Instruc-
tional Design and Technology (PIDT), the Definitions
Committee presented its current definition of instruc-
tional technology; and the domains of instructional
technology. Instructional technology as defined by
PIDT (1990) “is a discipline concerned with the system-
atic design, development, evaluation, and manage-
ment of instructon and instructional materials.” The
four domains of instructional technology and their
relevant content areas as defined by PIDT (1990) are
summarized in Table 1.

Design Development Evaluation Management
lSr;'ssttl;:urgtskB\g\}e]opment New Technologies Needs Assessment Resource Management
Message Design Audiovisual Media Formative Evaluation Project Management
Instructional Strategies Print Media Summative Evaluation ~ Change Management
Performance Technology
Research & Theory Rescarch & Theory Rescarch & Theory Research & Theory

Asrecommended by the Definitions Committee of the Professors of Instructional Design and Technology ®IDT). Bloomington, Indiana. May, 1990.
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It is of particular importance to make distinctions be-
tween the domains called design and development.
Their relationship to one another should be described
in unambiguous and non-conflicting terms. Whether
the concept of design and the concept of development
is compared or contrasted or sequenced, or if one
subsumes the other, the fact remains that it is how these
conceptsrelate to each otherand how eachis integrated
into the instructional planning process that is impor-
tant. It is equally important for the leaders of the
instructional improvment movement to recognize and
practice the distinctions of each domain in order to
effectively research and broadcast the power of the
systems approach to improving instruction.

As the instructional designer assumes the role of deci-
sion-maker, once again we witness an interactive envi-
ronment which is complex. In this context decision is
defined as choosing a course of actionbecauseithas the
highest probability for success. An example of a se-
quence of instructional design decision points is:

the organizing idea,

the extent of the instructional preparation,
relevant information presentation strategies,
ratio of content-learner-teacher interaction,
ratio of student/teacher contribution toward
the learning outcome,

6. amount of time devoted to each instructional
component,

evaluation criteria about decisions, and
evaluation criteria about the decision-making
process.

Gk W =
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One method of accomplishing the complex task of im-~
proving instructionis to use creative instructional design
strategies. Such creative strategies should employ such
tactics as to:
1. Cautiously use a systems approach.
2. Avoid prefabricated relocations of ideas.
3. Respond to needs, interests and desires in
unique ways.
4. Organizeyourselftorespondinacreative way.
5. Manage information to achieve new heights.
6. Explicitly specify theinstructional parameters.
7. Maintain sensitivity and understanding.
8. Understand themotives behind thedefinitions.
9. Understand how problems are interpreted.
10. Employ nominal group techniques in order to
generate genuine alternatives as potential so-
lutions.
11. Retainthe theory ofattribution: Iamin control
versus it is all up to fate.

The instructional designer assumes major responsibili-
ties within the instructional environment due to the
complexity of issues associated with developing good
instructional episodes. However, the instructional
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designer should feel she or he has a sense of control
because the designer is responsible for the outcome of
the instructional episode. Asinstructional designers, it
is these areas of control that are the arenas for action
toward the improvement of instruction.
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Course-Level Academic Processes
as Indicators of the Quality of
Undergraduate College Education

John M. Braxton*

Considerable national attention has focused on the im-
provement of the quality of undergraduate college
education. This concernis manifested in reportsissued
by the Study Group on the Conditions of Excellence in
American Higher Education (1984), the American As-
sociation of Colleges’ Integrity in the College Curricu-
lum (1985) and the National Endowment for the
Humanities To Reclaim a Legacy (Bennet, 1984). Itis
self-evident thatif the quality of undergraduate educa-
tion is to be improved, then quality must be defined in
some way that useful information for the development
of academic policy can be obtained (Ewell, 1988).

Two customary ways of addressing quality or excel-
lence is to define itin terms of reputation and resources
(Astin, 1985). The reputational approach defines qual-
ity in terms of a college or universities' rank in the
pecking order of institutions (Astin, 1985). The U.S.
News and World Report annual rating of undergradu-
ate education is a good example of the reputational
method of appraising quality or excellence. Thus, the
higher an institutions perceived place in the institu-
tional pecking order, the higher the quality of the
institution. The resource approach delineates quality
by applying such criteria as SAT or ACT scores of
entering freshmen, the number of books in the
institution’s library or the scholarly productivity of
faculty (Astin, 1985). Therefore, the higher theaverage
test scores of entering freshmen or the larger the library
coliection, the higher the quality of the institution.

Jacobi, Astin and Ayala (1987) point out that both the
reputational and the resource approach are highly
interdependent, as an increase in reputation can bring
additional resources to aninstitutionand an increasein
resources can also yicld a greater reputation. At first
blush, it would seem that information useful to institu-
tional policy canbeobtained fromthese two approaches.
If an institution is able to increase either its reputation
or resources, then the quality of the undergraduate
experience will also increase. However, there are two
problems with the usefulness of this information. First,
as Astin (1985) points out resources available to most
institutions are finite. Competition for the most able
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students and faculty is intense and most institutions
will not be successful in such competition. Second, the
relationship between financial resources and student
outcomes is uncertain (Bowen, 1981). Thus, useful
information for the improvement in the quality of the
undergraduate experience may not be derived from
cither the reputational or the resources approaches to
defining quality.

A third approach, which is embedded in the current
attention devoted to assessment, is to define quality in
terms of the effects of college on student cognitive and
affective development (Ewell, 1988). Consequently,
the greater the impact a college has on its students, the
higher the quality of the institution. Astin (1985), in
particular, advocatesthisapproach, ashe contends that
it squarely addresses the education of students.

Although the outcomesapproachisrooted ina concern
for the education of stirdents, theacquisition of useable
information from this perspective on quality is some-
what problematic. A rigorous determination of the
cffects of the college experience on student cognitive
and affective development requires attention to nu-
merous methodology issues. For a review of such
issues, I refer you to the Jacobi, Astin and Ayala
monograph College Student Outcomes Assessment:
A Talent Development Perspective (1987). However,
the crux of these concerns is that there is a need for
careful control of rival hypotheses to the unique influ-
enceof attendinga particular college on theattainment
of various student outcomes.

Another limitation to the outcomes perspective on
quality is that reliable information on the relationship
between educational practices and student outcomesis
limited. In addressing the issue of whether there is a
scientific basis for effective teaching, Centra (1990)
points to the nced for greater predictability in the rela-
tionship between teaching and learning.

In this text, T would like to advance an additional
method of defining quality or excelle «ce in under-
graduate education, an approach which Robert C.
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Nordvalland T have presented elsewhere (Braxton and
Nordvall, 1985). This approach focuses on fundamen-
tal course-level academic processes and describes the
quality of such processes in terms of the level of aca-
demic demands or rigor expected of students. Aca-
demic demands or rigor is defined in terms of the level
of understanding of course content to be demonstrated
by students while engaging in these processes. Ex-
amples of course-level academic processes are the type
of questions faculty ask students during class, the na-
ture of term papers or other written exercises, and the
type of examination questions written by faculty.

The level of understanding of course content can be
plumbed by applying a scheme such as Bloom'’s (1956)
Taxonomy of Educational Objectives: Cognitive Do-
main to classity course-level academic processes. This
wellknown taxonomy is composed of six major catego-
ries: knowledge, comprehension, application,analysis,
synthesis, and evaluation. As these categories repre-
sent a hierarchy of increasing levels of understanding,
a course-level process which requires a knowledge
level understanding of course content is less demand-
ing than one which requires an analysis level of course
understanding.

Despite thecompellingnessof these categories, research
(Krathwohl and Payne, 1971; Madus, Woods and Nut-
tal, 1973) has raised questions regarding the rank and
operational independence of analysis, synthesis and
evaluation. This research suggests that these three
categories should be collapsed to form a fourth cate-
gory which might be labeled higher-order thinking.
Consequently, it is recommended that the knowledge,
comprehension and application categories of Bloom's
Taxonomy and a combined category representing
higher-order thinking be used to classify course-level
academic processes.

Some measur.of construct validity for thisapproach to
defining academic quality is provided by the findings
of research by Braxton and Nordvall (1985). To test the
assumption that more selective institutions do have
higher acagemic standards, Braxton and Nordvail col-
lected examination questions from faculty in four aca-
demicdisciplines-biology, chemistry, history and soci-
ology-atliberalarts colleges of two categories of under-
graduate admissions selectivity (Liberal Artsand Il of
the Carnegie Classification of Institutions, 1976).

The examinations collected were classified by two
trained coders into the various categories of Bloom's
Taxonomy. A pattern of differences between more and
less selective liberal arts colleges on the level of under-
standing of course content tapped by course examina-
tion questions above and beyond the influence of aca-
demic discipline, course fevel, and whether the course
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was intended for majors or nonmajors was found. Ex-
amination questions requiring recall or recognition
(knowledge level) of course content are asked more
often at less selective liberal arts colleges, whereas
questionsrequiringa higher-orderlevel of understand-
ing of course content are asked more frequently at the
more selective liberal arts colleges.

Hence, this pattern of findings provides some support
for the perspective advanced herein that academic
quality can be defined in terms of the level of under-
standing of course content required by a course-level
process such as examination questions. Currently,Iam
conducting research to extend these ideas to research
universities. This project is being funded by the Vice-
President for Research and Undergraduate Studies at
Syracuse University.

Usable Knowledge for
Improvement

The academic processes approach to the definition of
quality is nota panacea. However, such course activi-
tiesasexaminations, questions asked by faculty inclass
and student written exercises are currently embedded
in most undergraduate courses. Accordingly,aknowl-
edge of thelevel of understanding being addressed by
various course processes can yield useable knowledge
for the improvement of the quality of the undergradu-
ate experience. If it is determined that many course
processes arc demanding a knowledge level of course
understanding and the faculty member is actually
secking a higher level of effort, then faculty can ask
questions or assign written work which exact a higher
level of understanding. Consequently, the quality of
these processes would be improved by adjusting the
level of understanding required.

Despite the manipulability of course-level academic
processes, some faculty may require assistance in the
crafting of class questions, examination questions and
other such actiities in order to tap higher levels of
course understanding. Such assistance is the province
of instructional and faculty development offices. Thus,
instructional and faculty development offices can play
a significant role in the improvement of undergradu-
ate instruction.

In addition to the role of instructional and faculty de-
velopment, academic policy can be established which
secks to raise the level of academic standardsin under-
graduate instruction by requiring a higher level of
course understanding to be manifested in course-level
academic processes. The appeal of thisapproachis that
academic standards could be raised in most colleges
and universities by demanding a higher level of under-
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standing of course content. The level of understand-
ing—application or higher-order—sought could be a
function of the academic ability of enrolled students
and the goalsand missionof theinstitution. Moreover,
increments in quality could be accomplished with a
minimum of additional resources.

Colleges and universities interested in applying this
approach to defining academic quality should beginby
conducting reviews of the level of understanding of
course content being tapped by various course-level
processes in selected academic departments. Such
information could be collected as a facet of ongoing
academic progra:n reviews. After gaining an under-
standing of the current level of understanding exacted,
academic policy could be implemented to encourage
increments in the rigor of course activities if deemed
necessary. Systematic review of course-level pro-
cesses is a necessary first step toward the acquisition of
useable knowledge for the improvement of the quality
of undergraduate education.
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Syracuse University's Project Advance is best known as a
shcool-college partnership offering accredited collegecourses
taught in high schools. Inaddition, Project Advance admi-
nistersa National Partnership Database containinginforma-
tion on more than 1400 school/college partnerships nation-
wide. This past year a new National Partnership Database
was crcated as the result of a comprehensive survey which
was conducted on all accredited American postsecondary
institutions.

A second product of the sturvey is the publication Linking
America’s Schools and Colleges: Profiles of Partnerships and Na-

PROJECT ADVANCE SURVEYS SCHOOLS AND COLLEGES PARTNERSHIPS

tional Directory. This publication provides an overview of
the school/ college partnership movement and profiles over
200 partnerships in detail, describing how each partnership
began, who it serves, how it is funded, and what its impact
has been on students, teachers, ard the curriculum. The
publication also lists another 1200 partnerships from across
the country, representing a broad range of programe, prac-
tices, and services. Contact names, addresses, and phone
numbers for the partnership programs are included. The
book also providesinstructions foraccessing, and contribut-
ing to, the national computer database.
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Structural Communication:
A Forgotten Application of Cognitive

Theory to Instruction

Wende S. Pusch and Elisa J. Slee*

Introduction

One purpose of instruction should be to hel p thelearner
gain a better understanding of his or her world. To do
this the learner must be an active participant in learn-
ing. This active participation allows the learner to inte-
grate new material into existing knowledge leading to
deeper processing (Craik and Lockhart 1972) resulting
in greater retention of new information. Therefore, in-
struction should be designed to encourage learners to
actively participate in learning. One instructional
method that attempts to engage the leamer in active
processing is Structural Communication (Egan, 1976).
This article will first discuss the “cognitive” approach
tolearning and then describe the Structural Communi-
cation method in the context of this approach. We will
then review the existing research on Structural Com-
munication and present further suggestions for in-

quiry.

Cognitive approach to learning

Over the past two decades there has been a shift from
“behaviorism” to “cognitivism” inexamininglearning,
The primary focus of the “cognitive” approach tolearn-
ingis on how processing affects the understanding and
retention of information. This approach is said to be
learner centered and is concerned with cognitive proc-
essing with an emphasis on the mental models of the
content constructed by the individual learner. Whereas
some cognitive psychologists have examined process-
ing in terms of long and short term memory, Craik and
Lockhart (1972) focused uponlevels of processing. This
approach considers what factors influence depth of

processing, such as prior knowledge and overt or cov-
crt activities.

Levels of processing theory looks at retention of infor-
mation as related to the depth, or spread, of encoding.
The theory suggests that the decper information is
processed the longer the memory trace will persist. But
what does this have to do with the building of mental
models and understanding of material? The depth of
processing is also related to the degree to which infor-
mation is organized in memory and related to prior
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knowledge. The level to which information is proc-
essed is related to the degree that the information is
analyzed and organized by the learner. In terms of
classroom “instruction”, how does this “levels of proc-
essing” model compare? Let's consider an example.
When a teacher is introducing a science unit on the
principle that hot air rises, he or she might ask students
to think of examples of this phenomenon in their daily
lives. A “good” teacher does this because he or she
knows that if the students have some living example
they will be better able to create a link to the content
presented in class, and consequently organize and
remember the information better.

Methods of instruction contain a vast number of activi-
ties that purport to promote various levels of process-
ing. Some activities that promote processing at one
level are rehearsal or repetition. This is a technique
often used when learners are trying to memorize infor-
mation and while it does lead to the formation of a
memory trace it is not one that is very permanent.

Activities that promote more permanent memory traces,
hence deeper processing, are activitics that require
learners to analyze and organize information. These
activities also promote the relation of new material to
prior knowledge. The use of these activities to promote
deeper understanding of material are discussed more
specifically in Wittrocks’ (1974) generative model of
learning. The basic premise of the generative model is
that the learner is not a passive receptacle of informa-
tion, but that the learner actively constructs his or her
own meaning of material. This active process results in
the understanding of material. Wittrock proposed that
generative strategies do exist that facilitate this process.
Examples of generative learning strategics include
imagery, illustration, and the generation of summaries,
headings, inferences, outlining, critical comments,
analogies, and concept mapping (Linden and Wittrock,
1981).

The generative model of learning is based on studicsin
memory and retention (Wittrock, 1985). Generative
strategies increase the processing load by learners,
thereby affecting depth of processing. Mayer (1984) has
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referred to the encoding process as one of making
internal connections. Organizational and elaboration
strategics are one way to enhance this building of
internal connections; for example Weinstein and Mayer
(1986) mention that methods that help learners to de-
vclop the ability to determine the internal connections
between ideas in a passage will facilitate deeper proc-
essing. One way to help learners build internal connec-
tions is to develop instructional units that will encour-
age them to see the connections between ideas in a
passage.

A method that could encourage this would structure
learning inn a manner designed to promote “higher
level, synthesis learning” with the goal being under-
standing. Such a method was developed in the late
sixties. This method is called Structural Communica-
tion (Egan 1972). Understanding is “inferred if a stu-
dent shows the ability to use knowledge appropriately
in different contexts, and to organize knowledge ele-
ments in accordance with specified organizing prin-
ciples” (Egan, 1972, p. 66). We will now describe Struc-
tural Communication.

Description of Structural
Communication

Structural Communication was developed in the late
sixties and early seventies. The typical components of a
Structural Communication unit are intention, presen-
tation, investigation, response matrix, discussion sec-
tion, and viewpoints. Each of these is described below.
For more detailed description see theJob-Aid section of
this issue.

Diagram 1: Main Pathway through a Study Unit

INTENTION INVESTIGATION

DISCUSSION

| RESPONSE |  [VIEWPOINTS |

PRESENTATION

Intention: Anoverview of the case study presented by
theauthor. Theintention is used to provide a context for
the content of the study unit.

Presentation: This is the subject matter of the study
unit. This could be anything from a text based passage
toa novel ora play. This could also be any sort of com-
puter mediated instruction, including simulations.

Investigation and Response Matrix: There are typi-
cally between three to five problems about the content
of the presentation. A learner inv:stigates the prob-

IToxt Provided by ERI

lems by selecting items from the response matrix. The
response matrix is comprised of facts, theories, and
principles about the subject of the presentation. Learn-
ers sele:t items from the matrix that they feel are rele-
vant to a particular problem. The same matrix is used
for all of the problems presented, and any given item
can be selected for one or more problems.

Questions typically require higher level analysis of the
material requiring the learner to organize and interre-
late variousaspectsof the presentation. The itemsin the
response matrix provide a starting point for organizing
the material, providing an aid to comprehending the
material. This organizing exercise encourages deeper
processing of the content.

Discussion: The discussion section includes both a
response analysis and comments. The learner is di-
rected to discussion comments by means of the re-
sponse analysis. (For example, the response analysis
might read, “If you included three or more ofitems 2,
4,7, 8, 30 from the response matrix you should read
comment A.”) The discussion comments are used by
the author to guide the student in analyzing the prob-
lems under investigation and may explain how certain
items which were included or omitted were of primary
or secondary importance. The comments may high-
light inconsistencies or deficiencies in the learners
choices as well as present relationships between vari-
ous aspects of the presentation as it relates to a given
problem. If the learner is unable to determine the rela-
tionship between concepts, facts, principles then
Wittrock’s Generative Model of Learning suggests that
the relationships should made explicit (Weinstein and
Mayer, 1986).

Viewpoints: Finally the authors may present their
viewpoint or biases on the content of the study unit.
This section can also be used to summarize the unit or
direct students to further reading or activity.

A learner studies the material in the intention and
presentation sections, and then proceeds to theinvesti-
gation. The problems serve to challenge the learner to
identify and make connections between the various
aspects of the subject matter being investigated (Egan,
1974). He or she constructs a response by selecting
items from the response matrix. This encourages the
reader to make links between the items that have no
apparent connection. This activity requires that the
learner carefully analyze and interrelate the presenta-
tion material when generating a response. This activity
promotesdeeper processing of the material tobelearned.

Based upon the responses chos 7, the learner is then
directed to specific discussion comments that compare
and contrast certain misconceptions and viewpoints. It
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is thediscussion comments that distinguish this method
from other variations of “programmed instruction”.
The author of a Structural Communication study unit
writes the discussion comments in advance, and there
isno “rightanswer”. Rather, theauthor attempts to an-
ticipate particular responses that a reader might select
when using the matrix and writes the discussion com-
ments such that they serve to assist the learner in
further analyzing the information. For example, if a
certainresponse patternindicates thata rcaderhasonly
selected matrix items of secondary importance the
comment would highlight how these were related to
the study and also point out other factors that should be
considered. Upon completion of the study unit the
author may decide to summarize his or her opinion in
the section called viewpoints.

The ensuing student/unit interaction may be evalu-
ated by determining the degree to which the learner's
responsesdemonstratea synthesisof the material. This
can be done usinga coherence index whichisameasure
of the learners understanding of the study unit. The
author will weight items in the matrix for each problem
based on its importance to the problem. Weightings
typically range from -2 to +2, where the +2 rating
indicates that the student has identified an item of
critical importance based on the viewpoints of the
author. A -2 weighting is assigned by the author to
items that have no relevance to a particular problem.
Weightings for matrix items will change for each prob-
lem. The coherence index is calculated by adding the
weightings of the items selected by a learner. A larger
coherence index indicates a closer agreement with and
understanding of the author’s viewpoint.

Research on Structural
Communication

While there have been several articles describing the
uses and examiples of Structural Communication study
units(see, forexample, Egan, 1972; Egan, 1976; Hodgson
& Dill, 1979; Hodgson & Dill, 1971), limited research on
this method has been reported. Hodgson and Dill in
three articles in the Harvard Business Review describe
a Structural Communication business case study exer-
cise. Readers were invited to mail in their responses. A
coherence index was calculated for each of the rcaders
responses collected. One notable result was that the
reader response was higher than for any other case
study presented in the Harvard Business Review. In
addition the coherence index improved over problems
one through four, suggesting that a certain skill was
involved in using thisinstructional method.Romiszow-
ski (1976) performed a feasibility study that compared
existing materials for teaching sct theory including
Fyfcand Woodrows’ (1969) Structural Communication
unit on the subject matter. This unit was found success-
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ful in teaching concepts and principles of set theory at
a greater depth of understanding. However, the Struc-
tural Communication unit was found to have limita-
tions based on the reading level of the learners. This is
not a limitation of Structural Communication, but of
the specific materials used. A unit entitled “Anglo
Saxons” (1969) was used successfully at the primary
grade level. This unit is a teacher delivered unit with
the questions presented on flash cards.

Mitchell and Meilleur-Baccanale (1982) compared Struc-
tural Communication to regular textual presentation.
The subjects were undergraduates studying systems
analysis. Eighty-onesubjects were tested onimmediate
recall and understanding as well as delayed under-
standing. The experimental group using Structural
Communication out scored the prose group by 58% on
the test of immediate recall. Similarly the Structural
Communication group scored 51% higher on the de-
layed post-test. The authors concluded that Structural
Communication was superior to regular textual mate-
rial for this particular subject matter. The authors also
investigated whether there were any differences in
recalland understanding betweenlearners classified as
“wholists” and “serialists”. While the authors did not
find any significant differences in this study, they at-
tributed it to unequal sample sizes in the cells, in
particular few serialists actually completed: the Struc-
tural Communication units. In terms of comparing the
Structural Communication unit with regular textual
presentation, one might say that Structural Communi-
cation forces learners to engage more in the processing
of material. The comments can serve to aid in the
analysis of information, thus improving the post-test
scores. The control group was allowed to review the
text for as long as they wished, however, there was no
“structure” to this unlimited review time, therefore the
information might not get processed.

In a more recent study, Mitchell and Emmott (1990)
investigated a print based version of the case study
published earlier by Hodgson and Dill in the Harvard
Business Review (1970). They compared the printbased
study to onc automated on a computer and hypothe-
sized that individuals classified as “serialists” or “sur-
face processors” would perform less well than
“wholists” or “decp processors” as measured by the
coherence index. They also hypothesized that the co-
herence index for all subjects using the computer ver-
sion would be greater than for those using the the print
version. Their results generally supported these hy-
potheses. However, the wholists only out performed
the scrialists on the paper version of the case study
exercise. Mitchell and Emmott (1990) suggest that the
paper version calls for more processing on the part of
learners since they have to analyze for themsclves
which feedback comments would be relevant. The
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computer-based version supplies this prescriptionauto-
matically.

Romizsowski, Grabowski, and Damadaran (1988} ex-
amined the use of Structural Communication as a sup-
plement fo instruction via interactive video {IV). The
authors noted thaton successive trialsof an IV business
case simulation, learners did not improve their scores.
Theydesigned a Structural Communication unit for the
purpose of “debriefing” students in order to increase
processing of information. Students who participated
in the Structural Communication debriefing exercise
did infactimprove theirscoresas they worked through
the Decision Point simulation during a second trial.
This suggests that the Structural Communication de-
briefing helped learners to analyze the case study infor-
mation more effectively than the IV presentation alone
and thereby aciing as an aid to deeper processing. A
computer-based version of the debriefing exercise has
beendeveloped (Romizsowski, Grabowski,and Pusch,
1988). This includes two versions, one with “short”
question stems and one with “long” questions stems.
The “long” question stems are hypothesized to provide
some orienting information related to questions. This
investigation is currently underway and hopes to de-
termine whether orienting information aids in process-
ing by providing a link to the learners’ prior experience
with the simulation.

A study by Taylor (1990) investigated how the use of
concept maps affected performance on Structural
Communication on Nutrition. Thirty undergraduates
were randomly assigned to three versions of the units:
study units with instructor generated concept map,
learner generated concept map, and no concept map. It
was found that learmers who used either instructor
generated or learner generated concept maps out per-
formed the group that did not use this strategy at ail.
While the mean score of the group than that generated
their own map was higher that with the instructor
generated map, the difference was nol statistically sig-
nificant.

Since Hodgson first described Structural Communica-
tion in the late sixtics, a number of study units were
produced in both the United Kingdom and the United
States (Whittington 1974). In a paper which aimed to
suggest further directions for Structural Communica-
tion, Hodgson (1974 a) stated that “it is probably mis-
leading to conceive that Structural Communication can
be provided in a self sufficient paper form” (p.6). In
addition he indicated that field work in the United
Kingdom suggested than the usc of prepared dialogue
is less motivational that unprepared dialogue. This
suggests that Structural Communication in its original
form may be too constrained. An investigation using
mainframe technology to presenta Structural Commu-

nication case study in management information sys-
tems is currently underway. Two versions of the case
study are being evaluated to determine how they differ
in getting students to interact. In the first version, stu-
dents input the response matrix items into the com-
puter and the computer program performs the analysis
of thelearner’s selectionsand presents the comments to
the students on the screen. This is much like typical
computer based training where there is high degree of
system control. In the second version, students input
their selections and are then presented with the re-
sponse analysis algorithm and allowed to determine
which comments they should and would like to read.
Learnersin this version may decide to read any or all of
the comments. In order to make Structural Communi-
cation less constrained, learners are given the opportu-
nity to make a comment after each problem is com-
pleted. In addition, learners are directed to make
comments via electronic mail to the instructor. This
allows for increased interaction between the learner
and instructor and questions the current design of
computer-based instruction which often fails to accom-
modate individual reactions to instruction.

In theliterature in the field of Educational Technology,
people have described a shift in instructional theory
from “behaviorism” to “cognitivism”. Such a shift
advocates paying more attention to the individual
learner and how one processes information. Still, ifone
examines current computer based instruction, despite
labels such as “interactive video”, the products appear
to be interactive only in terms of their hardware inter-
faces. How doesone translate instruction with technol-
ogy such thatitincorporates what the “good” teacheris
said to do so well? Structural Communication may be
an instructional method worth examining as a step
towards a better implementation of “interactive” in-
struction. It could be usad to design computer based
instruction because it starts a dialogue with a learner
that encourages deeper analysis of information. In
addition, this technique could be supplemented by off-
line tutorial dialogues or electronic mail in order to
continue the dialogue started when the learner is pre-
sented with the matrix and first set of discussion com-
ments. Inaddition, future inquiry might examine how
Structural Communication combined with other gen-
erative activities, said to aid in the processing of infor-
mation (e.g.. concept mapping), can further increase
the learners’ understanding of content.
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A quiet but active International R&D exchange program
between Instructional Design, Development and Evalu-
ation (IDDE) at Syracuse University (SU) and Tocgepaste
Onderwijskunde (TO) at the University of Twente (UT) in
The Netherlands is almost ten years old. During that time,
three IDDE faculty members have spent 3-6 months at the
Dutch University and four TOfaculty havetaughtatSyracuse
University. One graduate student from TO has finished a
Master'sdegree in IDDE and the first IDDE representative
15 expected to carry on advanced research at Twente socn.
Two students groups from DO and a contingent of Dutch
educators have visited SU. IDDE sponsored a group of
American educators for an educational technology study

tour of the Netherlands. And so it goes. Why all this
activity?

At firstit seems to bean unlikely match: IDDE with § faculty
and TO with 31; IDDE with about 75 graduate students and
TO with about 300 undergraduates; IDDE with relatively
small space on the third floor of Huntington Halland TO in
two building , IDDE more than 40 years old and TO just
celebrating its 10th anniversary. Yet there is community
between the two programs that brings professionals with
common interests together across the waters. The match
was made official with the signing of a cooperative agree-
ment in 1981 and a renewal of that agreement in 1989 with
an extension to 1994.

The cooperative agreement calls for information exchange,
taculty exchange, student exchange, and collaborative re-
scarch. Each university has named a coordinator, presently
Alex Romiszowski from SU and Sanne Dijkstra from UT.
The first coordinators were Don Ely and Tjeerd Plomp.

Each faculty exchange visit is unique to the individual and
thenstitution. Ingeneral, each person offersacourse, gives
a colloquium presentation, meets with faculty and students
to discuss matters of mutual interest, and pursues a per-
sonal rescarch and writing program independently or in
collaboration with a counterpart colleague. Don Ely (SU)
hasjointly edited a special issue of the International Review
of Education with Tjeerd Plomp (UT); Alex Romiszowski
(SU) and Martin Mulder (UT) have co-cdited Strategic
Human Resources Development.  John Keller has pub-
lished a conference paper with Jan Muller. Other effortsare
currently underway.

The story behind ali of this activity began when Tjeerd
Plomp from TO visited IDDE in 1978 to look into the educa-
tional technology curriculum. The University of Twente
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(then Technische Hogeschool Twente) was in the process of
developing a curriculum in Education with emphasis on
technology. The planning process took three years before
thefirst studentsarrived in1981. Don Ely and MikeMolenda
(SU alumnus, currently Chair, Instructional systems Tech-
nology at Indiana University) shared a one year Research
Fellowship during thelast planning year. Subsequently, Ely
returned to UT in 1984, 1986, 1988 and 1990 for 3 month pe-
riods. John Keller (ex-SU faculty, now at Florida State
University) and Alex Romiszowski both held 3 month
Research Fellowships during that time. The IDDE curricu-
lum has had a major influence on the TO curriculum and
continues that influence through its faculty presence.

TOis a larger program—a College of Education in itself. Its
fivedepartmentsare: Curriculum Technology, Instructional
Techrology, Educational Instrumentation Technology,
Educational Administrationand Educational Measurement
and Data Analysis. It also encompasses an education re-
scarch and development center funded by the Ministry of
Educationand Scienceand istheinternational headquarters
forthe Computers in Education study, a project of the Inter-
national Association for the Evaiuation of Educational
Achicvement. Egbert Warries was the first TO faculty
member to teach at SU. Later, Tjeerd Plomp, Sanne Dijkstra
and Jan van den Akker came for periods of three weeks to
three months.

The larger scope of TO brought about an expanded agree-
ment with the entire School of Education rather than st
with IDDE alone. This expanded agreement has already
attracted attention from faculty in Higher Education and
Adult Education for potential future exchanges.

AnInternational R&D program such as this depends upon
pecple and communication. Frequent e-mail (BITNET) ex-
changes facilitate ongoing cooperative efforts. A large TO
contingent at American Educational Research Association
(AERA) provides opportunities for meeting, planning and
exchanging ideas with SU colleagues who also attend the
same conference. Computer and teleconferences have been
held. International conferences serve as additional grounds
for meetings. The important connections are person-to-
person: individuals who hold common values and goals
and who work together can yield more than cach person’s
individual output. These connections have been made, are
currently being made, and will continue to be made. Such
connections are the stuff of life for professionals who refuse
tobebound byinstitution, state or national boundaries. The
connection is truly an international network.
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Interpersonal Skills: Critical Attributes
for Instructional Developers*

Ruth V. Curtis and Darlene Nestor™*

As students in instructional development academic programs enter the field, they quickly discover that their
professional success depends largely upon a combination of technical and interpersonal skills. This article identifies
five areas of 1D responsibility, specifies several interpersonal skills critical to successfully fulfilling those respon-
sibilties, and includes comments from students who participated in an academic program designed to help them

build and e:hance those skills.

Instructional development is a hands-on, “action” pro-
fession. It requires the utilization of specific skills and
techniques to analyze, produce, implement and assess
instruction. Instructional development professionals
report that to be successful requires a repetoire of
p« .ential strategies and techniques for working with
clients, subject matter experts, subordinates, colleagues
and others.

Although most academic programs in instuctional
development adequately prepare their preservice pro-
fessionals in the technical skills, knowlege and experi-
encesneeded to get thejob done, they generallylack op-
portunities for building and enhancing interpersonal
skill competencies for working with people to get the job
done. Although they may know how to write objec-
tives, sequence content, design evaluation instruments
and develop support materials, they may not beas well
prepared to interact with a reluctant SME, manage a

diverse ID team, or present a completed project to a
client.

Such situations demand special competencies that
require skills that are not part of a typical academic
program in instructional development. These compe-
tencies have been identified by AECT’s Division of In-
structional Development Task Force on Instructional
Development Certification (1981) as (1) effective com-
munication skills (visual, oral, written) and (2) inter-
personal, group process and consulting behaviors. The
need for such “people skills” has been supported by
professionals in the field in a number of articles (e.g.,
Schiffman, 1986; Coldwzy and Rasmussen, 1984; Wall-
ington, 1981; Deden-Parker, 1979).

A "typical day” in the life of an instructional developer
may include any or all of the following areas of respon-
sibility:

» initial client meetings

* information-gathering interviews

* internal revicws

Volume 1 (2) Summer 1990

» client reviews
* team meetings

These five areas represent the five units of instruction in
a course entitled “Interpersonal Skills for Instructional
Developers,” offered to graduate students in Syracuse
University’s Area of Instructional Design, Develop-
ment and Evaluation in the fall of 1988. A brief descrip-
tion of each of these units and the skills taught is
presented below. Several related comments made by
students who had participated in the course are in-
cluded.

Initial Client Meetings

Establishing immediaterapportand creating a positive
first impression with a client help to ensure a pleasant
and successful ID project. This requires thinking about
key verbal and nonverbal cues, such as dress, body
language, positive attitudes, etc. It is escential to be de-
liberate about projecting a positive image to a client,
especially during the initial meeting.

Critical Skills: Verbal and nonverbal communication, the
use of power, skills for establishing rapport.

“It is amazing how vital politics canbe and how
the areas of trust, being non-threatening, suppor-
tive, empathetic, and being able to communicate
are crucial for the effective ID"er.”

Information-Gathering Interviews

In cases where the instructional developer has not
established rapport with the client (who may bea SME)
in the initial meeting or didn’t enter the project until the
information-gathering stage, it is important to be thor-
oughly prepared to establish credibility while main-
taining that of the client. This can be accomplished
through careful wording of questions, focused atten-
tion, effective listening strategics and frequently test-
ing your understanding of the subject matter.
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Critical Skills: interviewing, listening, questioning tech-
niques.

“I found ! have a great deal of difficulty with
reflective listening without turning it into a ques-
tion. This...became an effort to concentrate on how
to rephrase items as opposed to questioning and
asking for clarification. I have practiced this...I
think it will be a helpful technique to use.”

Client Reviews

The client interview may or may not be with the SME.
Although the level of rapport established during initial
meetings, content knowledge acquired and detail of
the draft submitted for review may influence this rela-
tionship, in some cases, when the client is the SME,
some negative feedback about the training design may
result. When this occurs, itis important for the instruc-
tional developer to view the comments as constructive,
respond neutrally, maintain control, address the prob-
lem and rmove on. Once the problem is resolved, the
project can proceed.

Critical Skills: motivation, creative problem-solving, feed-
back techniques.

* 1...specifically asked (my boss) to explain which
helped me understand what she was trying to com-
municate to me and served to defuse and reduce
her excited state.”

Internal Reviews

In most training organizations, development work is
reviewed before the client sees it, which means accept-
ing fecedback from one’s colleagues. In some cases, this
requires actively listening to their suggestions and
comments and, if possible, acting on them. In other
cases, it requires standing by your work, even when a
colleague has criticized it, while acknowledging the
value of receiving the colleague’s feedback.

Critical Skills: negotiation, conflict resolution, feedback
technigues.

“.(H)ow we interact with pecople has a strong
impact on how they respond to us. I've been...in
situations where I've felt thatevery attempt I made
todo a good job was met with disinterest, criticism,
or some other form of negative feedback.”

Team Meetings

Most instructional developers do their work within a
tcam context. It is essential that the roles of each tcam
member and the goals of the team are clearly articu-
lated. At the initial phase of the project, agendas, time-

lines, goals, objectives, roles and responsibilities must
be defined and agreed upon through timelines, task
lists, and discussions.

Team meetings and discussions require closure. While
individual needs, personalities and styles must be ac-
knowledged, issues and concerns must be resolved.
Expert managing of individuals and groups increases
individual performance and achievement.

Critical Skills: team building, conducting effective team
meetings, making persuasive presentations.

“(This experience) will help me to better plan and
lead meetings and will help me feel more confident
in such situations.”

After completing the pilot course “Interpersonal Skills
for Instructional Developers,” sixteen graduate stu-
dentsenrolled in Syracuse University’s Area of Instruc-
tional Design, Development and Evaluation agreed
that the most positive outcome of having taken the
course was in gaining or increasing their awareness of
how interpersonal skills fit within their own personal
styles, the potential effects of interpersonal competence
on the ID process, and techniques for integrating them
with themore technical ID skillslearned inother courses
The course was intended to integrate classroom learn-
ing with real and simulated work experiences.

The goals of the course were to (1) provide students
with an overview of important interpersonal skills; (2)
raise students’ awareness of their leadership, manage-
ment and communication styles; (3) develop students’
ability in problem solving and effective management of
various humanr behaviors; and (4) provide students
with information about a variety of resources available
to assist themin further developing their interpersonal
competencies.

The content of the course included skill-building in
active listening, making presentations, conducting
meetings, negotiating and conflict resolution, problem
solvingand interviewing. In sclf-evaluationscompleted
directly following the end of the course, and five
months later (when they were actually working in the
ficld), students reported a gain in competence in all of
the above skill arcas and stated they had already used
some of those skills on the job. All acknowledged the
importance of such a course.

“The course filled a lot of gaps resulting fromaniin-
tensive design and development emphasis in our
program. We designers nced to work with clients
to do our jobs well. Theretore, we should practice/
develop interpersonal strategics to do so.”
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Positive interaction with clients and colleagues is vital
to the success of any instructional development project.
Interpersonal awareness and skill-building are essen-
tial components of an academic program that prepares
professionals for careers in instructional development.

“This course provided me with a good grasp of
concepts, helped me define various skills or behav-
iors and served as b:havioral models for me. It
helped stimulate my thinking about topics [ hadn’t
considered.”
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According to U.S. census data and estimates by Syracuse
area community service agencies, nearly 50,000 adults in
Onondaga County arefunctionally illiterate, and many more
individualsdo not have high school credentials. Inaddition,
the number of adults in the Syracuse area in need of basic
cducation continues to increase.

Faculty and students of the Interdisciplinary Institute on
Literacy and the Adult Education Program at Syracuse Uni-
versity will address this need through the Student Literacy
Corps Program. This project, funded for two years by the
U.S. Department of Education, includes the development of
anundergraduate, four-credit set of two courses on adult lit-
eracy education. This set of courses, to be offered initially in
Fall 1990, combines academic study with ficld placement in
local adult literacy and basic education programs. The
project provides opportunities for undergraduate students
to augment course work with six hours of supervised liter-
acy tutoring in the Syracuse area.

Tutors in the Student Literacy Corps Program will provide
supplemental instruction to low literate adults in basic edu-
cation classes offered by the Syracuse Educational Opportu-
nity Center (EOC) and the Onondaga-Cortiand-Madison
Board of Cooperative Educational Services (BOCES). These
agencies offer classes to ad ults in basic reading and mathe-
matics as well as high school equivalency and job training.
Theuniversity course will provide student tutors with an as-
sortment of instructional strategies as well as with the op-
portunity to explore a broad range of perspectives tied to
literacy and adult learning.

STUDENT LITERACY CORPS PROGRAM ADDRESSES LOCAL LITERACY NEEDS

In creating the project, the Syracuse University faculty bene-
fitted from theassistance of several publiccommunity agen-
cies in the Syracuse area. These agencies include Literacy
Volunteers of Greater Syracuse, The Syracuse Educational
Opportunity Center, and the Onondaga-Cortland-Madison
Board of Cooperative Educational Services. In addition to
these agencies, Literacy Volunteers of America, Laubach
Literacy Action, the SU Student Government Association
and Greek Council, and Niagara Mohawk continue to pro-
viderepresentatives to serve on anongoing projectadvisory
board.

The project will provide an opportunity forundergraduates
to be involved in important community work. Other goals
are to improve literacy education, and to enhance under-
graduates'knowledge, skills, and attitudes aboutadultliter-
acy. Data collected on the project outcomes is expected to be
significant to practioners and rescarchers concernedwith
improved adult literacy instruction.

The Students Literacy Corps Program is receiving enthusi-
astic support from university administrators and Syracuse
arca community agency di-ectors. It is envisioned that the
program will receive continued support and ultimately
become a regular part of university course offerings. The
program will also provide a model for adoption in other
college and university settings where there is interest in
more effective community involvement for students.
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Planning for Success:
College Distance Education Programs

Lynda Hanrahan*

Over the past two decades, there hasbeenanincredible
proliferation of distance education programs through-
out the U.5. and internationally. Distance education
brings the course to the student, rather than the student
to the campus. Instruction may be delivered by one or
a combination of media, including print, broadcast,
audio or video recordings, or even by computer or
interactive video.

Teleconferencing and videoconferencing systems are
being utilized for all levels of education - from elemen-
tary school through college and into the workplace.
Each year, over $150 million in training dollars is spent
for “teletraining” by business and industry. In acade-
mia, distance education programs provide thousands
of non-traditional students with opportunities for life-
long learning.

Syracuse University (5.U.) has become one of a grow-
ingnumber of “traditional” academic institutions which
have developed a distance education program to meet
the needs of students who must carn while they learn.
However, the move into distance education at S.U. has
not been sinooth.

The process of adopting an innovation by an estab-
lished institution is rarely smooth. The fits and starts of
theadoption process are often the norm. For those who
manage college distance education programs, there is
ofienan unstated, butimportant goal to increase accep-
tance of the program by faculty and administrators.
Diffusion rescarch, especially that of Everett Rogers
(1983) provides a good source of strategics managers
can use to increase acceptance of distance education
programs meeting the needs of continuing education
students. This paper examines the S.U. experience in
relation to the particular characteristics of the innova-
tion that may eventually determine the success of the
program.

Barriers to Distance Education

There are still many barriers to the adoption of distance
cducation and other media-based instructional meth-
ods in higher education. Two of the most tenacious
barriers that generally crop up are strategic planning
and faculty resistance. Poor planning and administra-
tion can have a devastating effect on these prograns.
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On the issue of resistance, Koontz (1989) and Evans
(1968) report that college faculty may believe any
number of myths and misconceptions about television
teaching: the courses are not as rigorous; the quality is
generally poor; instructional television is ineffective;
telecourse students lack direct faculty-student contact
and therefore themotivation to work hard in thecourse.
In addition, many faculty resist the notion of off-cam-
pus learning and have little or no sympathy for stu-
dents whose life situation does not permit them to
attend college in a traditional way (Lewis and Wall,
1988).

Distance education is an innovation in academia, since
most academic institutions do not yet have such pro-
grams. College courses are taught in much the same
way they have been for centuries, with students re-
quired to attend classes on campus. For those colleges
that do offer distance education, the programs often
takea back seat to the “real” learning that takes place on
the campus. These programs have been called the
“stepchildrenof college courses,” because even though
they get high marks from students, faculty and admin-
istrators may sce them as good for public relations but
out of the mainstream of higher education (Managan,
1989).

A Pragmatic Solution

For over thirty-five years, University College (U.C)),
S.U.’s continuing education division, has provided a
modified type of distance education for engineering
students. Instead of sending educational programs to
the students, it sent its engincering faculty to conduct
classes at its Graduate Centers located in New York at
Poughkeepsie, Endicott and Utica/Rome. Corpora-
tions in these areas sponsored their engineers into the
program to upgrade skills, sccure an advanced degree
or keep abreast of technological advances. The sheer
pace of changing technologies in engineering demands
that engineers must continually learn to stay current in
their field. Large enrollments in the off-campus Cen-
ters have brought many students into full-time study at
S.U., and have maintained good public relations with
corporate clients.

Enrollmentsin the Centers surged for a whileand have
now leveled off. There are several reasons for this
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moreengineers withadvanced degreeshavebeenhired,
the corporations are downsizing which means fewer
new hires, and there is increased competition from
engineering programs offered by other universities
such as RPI, Columbia, Virginia Tech and NTU (Na-
tional Technological University). These institutions
have been using distance education programs longer
than S.U. has. NTU, for example, broadcasts tcle-
courses {developed by engineering colleges) through-
outthe United States and grants engineering degreesto
students who complete the NTU program.

As enrollments changed at the Centers, U.C. began to
look for ways to maintain the full complement of engi-
neering course offerings without increasing costs. Some
courses had to be cancelled due to low enrollment. It
was no longer cost-effective to send a professor to one
site to teach six or seven students. To maintain a strong
off-campus program, U.C. had to look to alternative
means to deliver courses. If the courses could be taught
at all three sites and managed by one instructor, the
course could be offered. Distance education was an
obvioussolution, especially because the corporateclients
were already receptive to this method. 5.U. seized an
opportunity to apply for aNational Science Foundation
grant to develop satellite uplink capability. The grant
was approved and with matching monies from corpo-
rate and local sources, S.U. installed the uplink in 1987.

Developing the Program

Early in the development process, U.C. arranged with
the Center for Instructional Development (CID) to deal
with two primary concerns they had for the program:
quality of instructional materials and administrative
coordination. CID provides support to Syracuse Uni-
versity faculty and academic departments to improve
coursesand curricula. Inthisinstance, CID was to work
with engineering faculty to develop and produce vide-
ocourses, which would be taped live, duplicated and
sent via courier to the three Centers. Full use of the
uplink would come later, after the initial experiment
proved successful.

CID spent a considerable amount of time working with
the first faculty volunteers, helping them to translate
their instructional materials into high-quality, camera-
ready graphics. An experienced videocourse instruc-
tor estimates thatit takes twice as much time to produce
these materials, but he covers about 40% more material
because the course is so well organized. The television
graphics are also turned into a set of course notes that
are distributed to the students. Having the hard copy
in hand compensates for any loss of quality in the final
television image.

CID also developed and provided two other key picces
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for the program: coordination of the video production
and administrative aspects, and the evaluation compo-
nent.

Formative evaluations initially showed that the vide-
ocourses were received half-heartedly by the students.
Many students complained about the lack of immedi-
ate interaction with the instructor (a common problem
with media-based courses). Within a short time, stu-
dent attitudes became more favorable because they
found the videocourses to be flexible (especially if
students had to go out of town for work), useful for
reviewing, and well-produced. In addition, many
students realized that a broader selection of courses
was available with the videocourses.

The taped videocourses proved to be a successful ven-
ture for U.C. Even with start-up and development
costs, the experiment demonstrated that the distance
education program could be cost-effective. The next
stage was to use the satellite uplink. This process
proved to be more complicated than anyone would
have thought! Establishing downlinks that would serve
our corporate clients, as well as independent students
was difficult, at best. A major corporate client which
had insisted that U.C. offer telecourses via satellite,
could notactually receive (downlink) the courses. CID
had to make elaborate arrangements to downlink else-
where, then retransmit to the corporation or to our
Graduate Centers. In addition, we were asked to work
around another college’s broadcast schedule. Eventu-
ally, these kinks have been worked out. U.C. plans to
establish a downlink at each Graduate Center to avoid
the more complicated downlink arrangements.

Problems with Strategic Planning

During the past two years, U.C. has struggled to put
together an advance schedule of telecourse offerings.
This is needed to secure satellite time and to promote
the courses. It also allows students to plan their
courseload for a logical sequence of courses. Until
recently, it was difficult to create an advance schedule
because faculty regarded telecourse teachingas volun-
tary. Their research activities often interfere with the
interse development activities needed for the tele-
course.

U.C. has tried various facilitative strategics to engage
engineering faculty to volunteer to develop their courses
for use in this program. Some of the strategies used
were:

(1) conducting informational sessions to describe
the development process

(2) providing support services for course produc-
tion and management (through CID)

(3) providing for formative evaluation of the tele-
courses
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(4) developing a system of incentives and re-
wards.

In planning for distance education, theissue of rewards
and incentives deserves attention. Faculty have been
rightfully concerned about how telecourses would be
treated with regard to teaching load, paychecks and
credittoward tenureand promotion. Other concernsfit
with what Dillon (1989) calls “academic credibility and
personal rewards.” An up front payment for develop-
ment may be considered inadequate compared to the
preparation involved. The issue of teaching load may
beunclear. Itisclear, however, that time spent develop-
ing a telecourse does not count toward tenure and pro-
motion. This is restrictive for untenured faculty or for
those with heavy researchobligations. Asforacademic
credibility, S.U. telecourse faculty are not now highly
regarded, as they are in some universities. The per-
sonal rewards for teaching on television are intrinsic,
unless the administration makes provisions for the
extrinsic rewards.

Strategies to Increase the
Acceptance of Distance Education

Perceived characteristics of innovations are often used
in diffusion research to predict their rate of adoption.
Rogers book, Diffusion of Innovations (1983) names five
attributes of innovations that he hasused to derive gen-
eralizations from studies of adoption: relative advan-
tage, compatibility, complexity, trialability and ob-
servability. Each of these attributes, with the excep-
tion of complexity, is positively related to the rate of
adoption. In thiscase, the way theattributes of distance
education are perceived by the faculty or the admini-
stration is related to how quickly they will agree to
become involved.

The “fits and starts” experienced in the adoption proc-
ess for distance education at S.U. may be compared to
Rogers’ generalizations. Managers of distance educa-
tion may be ab'e to address the common problems re-
lated to perceived attributes of innovations. Therefore,
by implementing strategies that address these prob-
lems, the manager may increase the acceptance (adop-
tion) of the distance education program.

Relative Advantage

Rogers indicates that relative advantage, or the degree
that the innovation is seenasbeing superior to previous
practice, is one of the best predictors of successful
adoption. Relative advantage for distance education
could be viewed as status-giving, profitability or cost-
effectiveness, an improvement in practice or various
faculty incentives. This topic is worth a thorough ex-
amination. In this case, the manager’s ability to pro-
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mote the relative advantage of distance education is
critical to its adoption and eventual success.

Status... In this case, having an uplink confers status
upon S.U., putting usin the “big league,” amajor player
in the telecourse arena of distance education for engi-
neers. Faculty may also reap the benefits of an increase
in status: they are more visible to the corporate client,
and may be chosen for a special research assignment,
consultation or conference. On the other hand, some
faculty fear the increased visibility of television be-
cause it highlights their mistakes or inadequacies in
presentation style.

Cost-effectiveness... Distance education certainly has the
potential to be more cost-efficient and cost-effective
than conventional education, depending upon how
well the system is designed and managed (Rumble,
1987). Satellite time is very expensive. It is many
downlinks and large enrollments that improve the
profit margin. S.U. does not yet have this economy of
scale. Even so, the satellite telecourses have been mar-
ginally profitable, and the taped video-courses very
profitable according to recent estimates.

Improvement in Practice... There are many colleges that
offer distance education programs as a part of their
continuingeducationdivisions, but part of the problem
is that these programs are often considered to be aca-
demically inferior to conventional classroor instruc-
tion. Distance education is proven to be an effective
method of delivering instruction (Clark and Verduin,
Jr., 1989), although course development for a quality
telecourse is not entirely simple. These are complex
programs that represent a departure from conven-
tional (classroom lectures with students present) types
of education. The relative advantage here is gained
when the faculty member sees this process as an oppor-
tunity to improve the course by obtaining professional
assistance in areas such as design, graphics develop-
ment and evaluation. The payoff comes when the
professor has a set of professionally produced graphics
ready (with minor modifications) for a conference or
special lecture.

Incentives... Faculty incentives are critical for the per-
ception of relative advantage. Strategic planning for
distance education must address the issues of tenure
and promotion, as mentioned above. One incentive
hereis the major savings in travel time, even though the
professors will travel to cach of the Centers during the
semester, they do so less often. Time is critical for
professors engaged in research activities.

Compatibility

According to Rogers, compatibility means that the
innovation isa good fit with existing values, past expe-
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riences and adopter needs. Issues of compatibility are
especially relevant to distance education, given the
generalattitudeof professorstoward “unconventional”
instruction, including instructional television. The de-
velopment of the distance education program must be
seen as compatible with the needs of the academic de-
partment. Here, academic administration must be
vocal in demonstrating compatibility with department
goals and existing values.

Complexity

Rogers’ research shows that innovations perceived as
complex are less likely to be adopted. Distance educa-
tion isa complex process of development and manage-
ment, especially for college instructors who are used to
develuping their courses on their own. The basic strat-
egy is to make the development process as transparent
as possible, while maintaining quality of the product at
the same time.

Trialability and Observability

Rogers demonstrates that if an innovation can be tried
before it is wholly implemented, and if people can
observe how it worksbefore makinga commitment, the
rate of adoption is faster. At S.U., we encourage the
faculty member to try his/her ability in front of the
camera for a trial run. Engineering faculty have many
opportunities to observe distance education programs,
both ours and theirs, through a downlink at their col-
lege. They can pass by the open door to the control
room near the studio classroom and watch what is
going on. Demonstrations set up by CID are another
way to get faculty involved.

Summary

Within the next decade, distance education may play a
major part in adult education and in the training of our
workforce. Like other universities, Syracuse Univer-
sity could institutionalize and expand distance educa-
tion to include additional degree offerings. To do this,
the faculty and administration will have to have a
positive experience with distance education. AtS.U.,
the experience gained from working out the bugs with
the College of Engineering should now make the proc-
ess of adoption by other departments much easier.
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Job-Aids
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MAP #1

STRUCTURAL COMMUNICATION: Overview

Introduction

The technique of "Structural Communication” was invented and developed in Britain in the late
1960°s and early 1970°s. It was an attempt to apply Humanist philosophy and Cognitive
psychology principles to the design and development of auto-instructional materials. It was both
a reaction to and an extension of the largely behavioral-psychology-based "programmed instruc-
tion" that was popular at the time. Also, it was designed, from the beginning, as a techniquc for the

eneration of interactive, computer-based, "conversational” tutorials, although most of the early
implementations werein fact printed as booklets. Given current advances in computer technology,
hypermedia and interactive video systems, the possibilities for the use of such instructional designs
is on theincrease. Given the "state of the art" of computer-based-instruction design and its largely
behavioral roots, it is high time that approaches such as structural communication become better
known and more used.

Intention

The principal intention, or goal of this article is: to explain the principles and the structure
of "structural communication (S.C.)" study units; to give an example of an S.C. unitand to
engage the reader in interactive study of this unit; to compare S.C. in action with other
forms of auto-instructional materials; to compare S.C. with more conventional teaching
approaches; to generate some categories of possible applications of S.C. in education and
training and some guidelines for its use. A secondary intention is to indicate, in outline,
the design and development process by which an S.C. urit is produced, and to indicate
where further information on developing such units may be obtained. This will be
developed in point 2 of this article, to appear in the next issue.

Definition of
Structural Com-
munication

Structural Communication is a technique for engaging a learner in a challenging, but
game-like, problem-solving exercise. Although itmay be used with precisely defined and
highly structured subject content (e.g., Math), it is particularly (uniquely?) applicable to
more open-ended subjects where many viewpoints and alternative solutions may be
validly defended (e.g., history, management, etc.).

Examples of Ap-
plications:

1. The earliest application of the technique was in the "exact sciences (chemistry; physics;
biology) and in mathematics, but to topics where it is important to investigate the struc-

ture of the knowledge-base (set theory; rings and fields; advanced optics and thermody-
namics).

2. The technique was then extended to such subjects as history and art appreciation, where
it was capable of modeling (and teaching to students) the thought processes of historical
inquiry and inference, or acsthetic judgement and evaluation.

3. More recently, the technique has been applied in the development of interactive case-
study exercises, simulations and guided discussions, in such topics as management
decision making, systems analysis, literary criticism, instructional design and develop-

ment, ete.  Current projects at Syracuse University are investigating these types of
applications.

Analogy

The student's activity in an S.C. excrcisc is somewhat like the outlining of an essay to
address a complex multi-faceted problem. The system's feedback to the student is
somewhat like that provided by a knowledgeable personal tutor who espouses the prin-
ciples of "Socratic dialogue” in commenting and discussing the essay.

Instructional Developments

63




Q

PAFullToxt Provided by ERIC

MAP #2

STRUCTURAL COMMUNICATION: Structure & Process

Introduction

Component parts
of an S.C. Unit

The way that a structural communication exercise works is best understood by analyzing the 6
component parts of a typical study unit and the function of each.

Description

Example/Use

1. Intention

The Intention is the opening statement, which
defines what is to be studied, provides an over-
view, possibly an "advance organizer”, and
sometimes a rationale.

Map #1 serves as an example (albeit imperfect)
of a statement of intention. Note the similarity
to a statement of goals/aims and an overview
in conventional modules.

2. Presentation

The Presentation is the material, experience,
exercise, case study, etc. which supplies the es-
sential facts and concepts of the domain being
studied. This may be an existing text, a video, a
case study, a simulation, or real-life experience,
depending on the overall strategy of the exer-
cise.

Maps 2 to 4 serve as a somewhat condensed
presentation of the main principles, and proce-
dures of the S.C. technique. These are edited-
down versions of longer and more complete
“presentations” of these topics (to be found in
Egan (1976), Hodgson (1974b), and Romiszow-
ski (1986).

3. Investigation

The Investigation is a set of problems for solu-
tion, which are designed to prescnt the "intellec-
tual challenge” that is an essential part of the S.C.
methodology. These problems are interrelated
and areopen-ended toallow multiple responses
and viewpoints.

At the end of this article, I present a somewhat
edited version of a "structural communication
exercise on structural communication” (which
first appeared in Egan 1976). The four related
problems which you are to investigate, chal-
lenge you to form your own view of S.C.

4. Response Matrix

TheResponse "Matrix" is a randomized array of
items which summarize key parts, concepts or
principles from the knowledge base that isbeing
used and studied in the exercise. Often it re-
sembles a "key point summary” of the Presenta-
tion. The student composes a response (outlines
an essay) by selecting any numberof theseitems
as a "best"” response to a given problem.

The response matrix in the example at the end
is an array of 24 statements of the form "S.C.
permits...." You can select any combination of
these to respond to each of the four problems in
theinvestigation. Thereare millions of possible
combinations, though a smaller number are
“"plausible.” The same item may be used in
more than one response.

5. Discussion

The Discussion has two parts: a DISCUSSION
GUIDE and a setof DISCUSSION COMMENTS.
The GUIDE is a set of IF-THEN rules, which
"test"” the student's response for omission or in-
clusion of certain significant items, or combina-
tions of items. The COMMENTS are construc-
tive statements which discuss in depth the ra-
tionale for including or excluding certain items.

Theexercise presented at the end, has, for prob-
lem #1, a total of six testing rules (4 for certain
omissionsand 2 for certain inclusions). Each of
these rules, if satisfied, generates a specific
feedback comment. The student may be re-
quired to read several of the 6 comments. Note
that some of thecomments arelong and are rich
in extra content and insights.

b. Viewpoints

The final component of a typical S.C. unit is an
outline of the author's, and other alternative
viewpoints; thismay review someaspects stated
in the Intention, make explicit some biases or
stand points held dear by the author, draw atten-
tion to other views in the literature, etc.

In this condensed “simulation” of a full S.C.
exercise, the article by Pusch and Slee, else-
wherein this journalissue, presents someother
viewpoints on why S.C. is a significant contri-
bution to the practice of interactive education,
and what role it might play in future educa-
tional and training systems.
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STRUCTURAL COMMUNICATION AND PROGRAMMED
INSTRUCTION: A Comparison

MAP #3

Introduction As the bulk of computer-assisted instruction being used and developed at the present time still
continues to be heavily based on the programmed instruction traditions and teckniques, it is useful
to analyze how S.C. is similar to and different from the programmed instruction that we have all
known. (Much of this analysis is based on Egan 1976.)

Compare/Contrast

Table Programmed Instruction Structural Communication

1. Individualization
of Instruction

P.1. effectively individualizes the pace of learn-
ing and only sometimes to some extent (in mul-
tiplechoice "branching” sequences) the path-
way that a student might follow to achieve a
given objective. Hardly ever does P.1. allow va-
riety inthe objectives to be achieved, individual-
ity in the discourse or in what should be consid-
ered a "correct” or "best” response.

S.C. goes much beyond this in terms of path-
way and sequence. As there are millions of
possible response combinations and hundreds
of possible feedback-comment combinations
for any one problem, it is rare for two students
to have the samelearning experience. Also, the
outcomes of learning may vary, as the style al-
lows for tutor/student disgreement.

2. Efficiency of the
instructional proc-
ess

The efficiency of P.. lies in the rapid and uni-
form achievement of iower-level types of learn-
ing, such as memorization of facts, mastery of
single concepts, absorption of the work of given
scholars. Many consider that it may reduce
learners’ efficiency at critical thinking, etc.

S.C. goes beyond this, by demonstrating effi-
ciencyin higher-ordercognitivelearning (prob-
lem solving, judgment), in the adoption by
learners of scholarly methods of work and in
creative use of the facts, concepts, and prin-
ciples of a discipline.

3. Control over the
instructional proc-
ess

Almost exclusively "system control.” Control
over outcomes by specifying single "correct”an-
swers at each stage. Control over student suc-
cess by diminishing the complexity of materi-
als/exercises till all succeed. Control over the
student through "conditioning.”

Sy'stem (author) control over the content/
knowledge domain to be explored, but large
amoun*s of "learner control” over the process
and the outcomes of this exploration. Multiple
acceptable responses. Open-ended feedback
whichis"constructive” ratherthan "corrective.”

4. Levels of think-
ing

Promotes low-level processing/thinking:
[Using Egan's 1976 4-level model]

- "Automatic” (data absorption without under-
standing) or at best

- "Sensitive" (data processing to create meaning-
ful messages)

Promotes higher-level processing/thinking:

- "Conscious” (information processing to gen-
erate newknowledge /understanding),or when
well-authored

-"Creative” ("knowledge processing’” to gener-
ate new insights - "eureka")

5. Process of Learn-
ing

Aimost exclusively through the RECEPTION of
previously authored relationships and view-
points. May ask for "rhetorical"criticism of these
viewpoints, but implants them first in the mind,
by EXPOSITIVE presentation. Intuitive/crea-
tive "leaps” by the learner are not encouraged
and may indeed be inhibited by the excessively
autocratic, system-controlled instructional proc-
ess.

Encourages DISCOVERY of key relationships
and structures, by setting learners an intellec-
tual CHALLENGE in the problem sets and a
SOCRATIC-likedialogue in thediscussion. The
challenges promote and the discussion encour-
ages "COGNITIVE LEAPS" or "TRANSITIONS
TO HIGHER LEVELS OF UNDERSTAND-
ING" of a domain.

6. The ultimate out-
comes

A “conditioned mind"” that has learned to think
not only linearly, but along the lines of the spe-
cific authors or scholars involved /quoted in the
specific course.

A "deconditioned mind" in which conceptsand
facts are easily loosened from previous associa-
tions in order to form new ones. Non-linear
thinking is encouraged.

Final Comment

This comparison is intentionally drawn in a harsh light. It should not be taken, however,
that P is always "bad" and S.C. is always "good.” Itis a question of appropriate balance
in education and training between the two approaches.

-
S

J Instructional Developments




MAP #4

STRUCTURAL COMMUNICATION IN THE CLASSROOM:
Proven and Potential Uses

Introduction

Much conventional instruction, even lectures or classroom based lessons, are closer in structure,
process and outcomes to the "programmed instruction” model than to the "structural communi-
cation” model. There are, however, some well known methodologies which break away from this
norm. Examples are: the "guided discovery" lesson; case-study method; simulations and games;
group discussions; self-analysis; etc. In this map, we show that the S.C. methodology can be adapted
and used in most, if not all, of these contexts, and can often enhance the learning experience.

S.C. as discovery
learning

A typical 3.C. study unit, as the one shown asan example at the end of this article, presents
basic knowledge about the domain being studied, in the form of an EXPOSITIVE presen-
tation. It is possible, however, to use just the interactive part of the model (INVESTIGA-
TION, DISCUSSION, VIEWPOINTS) to discuss existing and create new understandings
of a real-life experience or of currently held views, attitudes and cognitive schemata. In
both the above cases, however, the investigation and discussion may contain an element
of discovery of new relationships oz the part of the learner. Discovery inaS.C. environ-
ment is more structured, guided and predictable than in most other discovery-learning
situations.

S.C. as case-study
method

One highly successful and growing use of the S.C. methodology is as a vehicle for the DIS-
CUSSICON of a case. The case materials form the presentation. Then the investigation and
discussion follow the S.C. pattern. This approach has been used successfully to enhance
learning from Harvard Case Studies (Hodgson and Dill 1971), from Interactive-video-
based cases (Romiszowski, Grabowski and Pusch 1988) and from classroom-based, role/
play and interactive situational cases (Romiszowski 1990). In all these situations, the 5.C.
method supplies an interactive but automated "debriefing" session that takes learning
beyond the "facts of the case” to the underlying general principles and the overriding op-
erational structures and processes.

S.C. as simulation-
game

Egan (1976) makes the point that simulations may actually simulate a situation/environ-
ment/phenomenon and also an approach or a thought process. The case-study method
extends to fully interactive situational simulations. The "discovery-learning" and "emu-
lation of the scholar'scritical thinking" aspects of S.C. are examples of simulating and prac-
ticing cognitive approaches to problems, that are valuable in real-life situations. Thus, the
S.C. investigation/discussion method may be usefully incorporated in many so-called
"experiential learning" methodologies.

S.C.as'"reflectionin
action"

Another useful application is to take real problems from a job and create a matrix of real
factsand eventsin the job situation, asinstrumentation to encourage the sortof “reflection-
in-action" learning process suggested by Schon (1983, 1987).

S.C. as group dis-
cussion

Itis quite effective to “instrument" a small group discussion on a set of problems, by sup-
plying a response matrix for the group to reach consensus by jointly picking a set of pre-
ferred responseitems. The group leader armed with a discussion guide and an outline or
"blueprint" of the comments related to each critical response-pattern, leads the discussion
“live", without the use of printed feedback comments. This approach is an exceptionally
effective way of ensuring focus and depth in the discussion. It also has the advantage of
allowing discussants to add their own non-matrix response elements, or to question, dis-
agree with, or build further on, the planned discussion.

S.C. as an assess-
ment method

Itis possible to « - sess the quality and depth a student's understanding of the knowledge
domain of anS.C. exercise either intuitively (as one often does with essay questions) or ob-
jectively, by assigning weightings to the items in the response matrix. Thislatterapproach
is of interest, because it is considerably more objective than the methods commonly used
to assess open-ended essay-type exam questions, yetit does not have the mechanistic, low-
discrimination power, lower-level-learning-oriented aspects of conventional multiple-
choice testing procedures. This use of 5.C. (as an assessment method) is worthy of further
investigation. For a fuller discussion, see Egan 1976, chapter 4.
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M Ap #5 STRUCTURAL COMMUNICATION: A Practical Example

Introduction We reproduce here an S.C. exercise, written by Kieran Egan, and first published at the end of
his book "Structural Communication" (Egan, 1976). There are 4 problems in the set. We have
presented the discussion comments only for the first of these problems. Working through this
excerpt will give you a taste for the S.C. Methodology. If you wish to take the exercise further,
please respond to the other 3 problems on the response-slip at the end of theexercise. You may
also add any further comments you wish. We will mail you, by return, an analysis of your
response and a further selection of discussion comments.

TREAT THIS AS AN OPEN-ENDED CORRESPONDENCE-COURSE EXERCISE. We
will later write up our observations on the exercise and mail them to all those who chose to
participate.

Problems 1. | Theheartof anS.C. unit is the challenge with which the student is faced, the challenge

being to compose a sensible response to each problem by means of the items provided
in the matrix. The period of composing the response has been called the "challenge-
response interval,” during which the student's intellectual activity is at its highest level.
Use the Response Matrix to describe what is ciiabled to take place in this challenge-
response interval because of the nature of 5.C.

2. | Littlehasbeenwrittenin the Presentation about the theoretical background out of which
S.C. has developed, or about the experimental work from which its present form
emerged. Rather, the concentration has been on describing the technique and some of its
uses, and arguing that it represents a particularly valuable contribution to the practice
of education, both because of its contribution to the kind of intellectual activity it
promotes, and the strategic advantages its design offers to the teacher. Concentrate in
this problem on this latter contribution of S.C., on whatad vantagesit offers to the teacher
planning the organization of her classes. What features of the technique make a direct
contribution to teaching strategies in the typical classroom?

3. | Some of the features of S.C. have been described in the Presentation as advantages that
the technique has over othermethodsin achieving particular ends, either on the grounds
ofeconomy or efficiency. For this problem, consider rather those featuresand usesof S.C.
that are unique, that is, features that are not simply improvements on other techniques
or methods but that represent a breakthrough to new capacities. Use the Response
Matrix, then, to compose a picture of 5.C.'s uniqueness.

4. | Thetypical response to an S.C. Investigation Problem is a set of numbers corresponding,
to the student's thought about the issuc within the constraints imposed by a limited

matrix of items. What additional pedagogical advantages are made possible as a result
of this kind of response?

| Q 8 6 ‘7 Instructional Developments
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Response Matrix Structural Communication permits
the diagnosis of uses for both individ- | the objective meas- a number of func-
subtle misunder- ual or group learning. | urement of sophisti- tions to be performed
standings. cated intellectual by the same unit.

1 2 | skills. 4
an economical the loosening or taking the inquiry the determining of
method of providing | freeing of concepts beyond the typical future stages by the
high-quality learning. | from past associa- presentation of the student’s response.

tions. 6 | subject matter. 7 8
the replication of the | a restricted simula- the reinforcement or | discriminating
author's understand- | tion of scholarly ac- correction of under- subthemes from a
irg. tivity. standing. generally relevant se-

9 10 11| mantic field. 12
the using of particu- progressive clarifica- | avariety of response | engaging the student
lar sections when tion of meaning. strategies in a con- in a synthetic intellec-
required. 13 14 trollable medium. 15| tualact. 16
the emergence of the | an efficient method of | theidentificationand | focusing and stimu-
structure of the communicating the discussion of a stu- lating thought on the
theme in the process | richness of a theme. dent’s judgements relevant material.
of communication. 18 | and biases. 19 20
a self-contained distinct yet interde- an engaging game a comparison with
teaching medium. pendent sections to aspect. the author's under-

develop an unam- standing.

21 | biguous message. oo 23 24
Discussion on in the charts below for: I:3and 7 --> A
Problem 1 O:90r12-->B
read:
If you included in your response both item 3 and item 7, read comment A below.
If you omitted from your response either item 9 or 12 read comment B below.
Problem 1: 0:6,7,9,14,160r17--> A
O: any two or more of 10, 12 and 23 —> B
O: any two or mere of 15, 18 and 20 —> C
O:8and 15->D
I: any two or more of 1, 11,19 and 24 --> E
I: any two or moreof 2, 3,4, 5, 13,21 and 22 --> F
e Newcontinue with the next problems
Response Coupon For each of the 4 problems on the facing page, respond by nroting down the number of all the items

in the response matrix above, which you would include in your "best argued” response to the I
author. You may include as many items as you wish in each response (but don't "overkill” just for

the sakeof it). Also, the same item may be used in response to more than one problem, if you think |
it fits. First respond to problem #1 and then check over comments on the following pages. Then i

respond to the other three problems, clip this coupon and mail it to us to receive further feedback |
and discussion.

"Complete, clip, and
communicate”

I
I
I
|
|
I
: Problem #1
|
|
I
I
|

I

My response includes items: I|

Problem #2 My response includes items: |
Problem #3 My response includes items: :
Problem #4 My response inciudes items: :
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Discussion Comments

A. It has been shown that the best way to teach a studenta

general concept, for instance "democracy,” is not simply to
repeat thecharacteristicsof democracy until thestudent can
produce them on demand, but rather to give a set of ex-
amples which indicate what the concept means ina variety
of contexts: democracy in a club, in a school, in a church,
among a group of friends, in a society, and so on. By this
method the student will come to a quicker and more flexible
understanding of the concept. [ think the same principleis
embodied inthe challenge-response mechanism of S.C. but
in a more general sense, enabling the efficient communica-
tion of complex concepts and sets of related concepts and
facts. To achieve this more general comprehension, S.C.
enables the author to engage the student in viewing con-
cepts and facts in different scts of relationships. Indeed, in
S.C.the student is engaged in composing these contexts for
himself. To to this, it scems to me, he must synthesize the
material rather as he does in developing a flexible under-
standing of "democracy.” This kind of thinking, which
allows the building up of new patterns of ideas and facts,
seems to be of a level which allows also the breaking down
of simpler patterns, enabling the "bits” to be utilized in the
new stucture.

The ways the student composes his response in a typical
study unit enables the author to bring together the principal
features of his theme in a particularly efficient and concise
manner, ensuring that, as the student makes his response,
the structure that is central to the author's own understand-
ing is recomposed, synthesized and, so, understood. The
student may reject the new patterns of understanding, or
insights, of course, but the first aim of the educator is to
expose these new patterns to him.

If you have been directed to this comment I hope our dis-
agreement is about the terms I use—which 1 readily agreeare
sometimes vague, often controversial, and unhappily jar-
gon-heavy—rather than about the level of intellectual activ-
ity that the technique can reliably generate, or about what is
made possible when one can focus this level of intellectual
activity on the crucial recomposition of a relatively complex
set of facts, concepts, judgments, etc. If you remain dubious
about the latter, because of the opaqueness of my descrip-
tions, I recommend that you work througha couple of study
units in yourarez of interest, and reflect on what happens. If
you still disagree after that, | guess we must simply agree to
disagree for now.

B. The game-playing aspect of $.C. is certainly not utilized
to the fullin thisexample. 1 havetried rather to concentrate
on uncovering sources of possible disagreement, hoping
that I could count on your interest in the techniques to
motivate you to respond. In the example of the Anglo-
Saxon study units described in Chapter 6, the motivationto
lecarn about Anglo-Saxon society could not be presumed, so
the game-playing aspect was more prominent. Those units
demand nice discriminations as students deal with prob-
lematic and varied information like practicing historians.
The kind 0y game playing involved in simulating scholarly
work at an appropriate level ensures that students gener-
ally find these units fun. I mention the Anglo-Saxons
simply because those units exemplify most clearly the as-
pects of game playing while simulating a relatively greater

e e — —— e —— — ————— — — — —— — — — ——— — — — — —— — p— — — — — — — — — — | —— —

or lesser extent in the way the student is challenged to
respond in all well-constructed study units.

Perhaps you think that working through an S.C. study unit
is along way from a game, and a long way from simulating
scholarly inqury. If we boxed up a set of study units and
tried to sell them from the toy counter of a department store,
we probably wouldn's do too well. But the idea of gaming
has moved some way from that of children’s games and
simulation needn't be simulation at the level of the scholar's
activity. Perhaps I'm trying to get a bit of mileage out of fa-
vorableassociations, butlreally don't thinkI'meither stretch-
ing the language or misrepresenting the potential of the
technique.

RESPONSE COUPON - COMPLETE, CLIP AND COMMUNICATE

Youshould writedown yourresponsetoall four problems (using the response-matrix) in the space provided on thereverse
side of this coupon. Then clip the coupon and mail it to us in order to receive a further set of discussion comments. Don't

forget to fill in the details below.

Your Name:

Address:

Here is a space for any other comments you may like to make, either on one or other of the four problems presented, or

on the S.C. methodology in general.

.

— — — — p— — —— — —— — —  — ——— — —— — —— —
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C. You have been directed to this comment because you

omitted a couple of general points that seem to me to
contributea fuller picture of whatis entailed by responding
to S5.C. problems. The immediate focusing on relevant
material and efficient contruction of a rich set of interrelated
meanings, while still allowing the student considerable
freedom of strategy (not just choice of items) in responding,

outlines for me the advantages of S.C. as an effective indi-
vidualized teaching medium. But these points are generally
stated, and our disagreement may only beabout someof the
terms I have used. If it is more profound, I confess I find it
difficult to provide any further arguments, and will simply
refer to the description of how S.C. works and hope those
characteristics will be seen as self-evident.

D. There is perhaps some ambiguity in the statement that
the technique enables the determining of the future stages
of the student's progress while he is in the process of com-
posing his response. It is significant, I think, that the kinds
of decisions the student is making in composing his res-

ponse determines what kind of discussion he will later be
engaged in. This relects another aspect of the interdepend-
ence of the sections of the technique, which allows control
overthe communication process whilealso allowingconsid-
erable freedom to the student in responding.

E. I'think you have included some items that the technique

enables to take place not in the process of responding but
ratherasaresult of a particular response having been made.
For example, it is not until this section that an opportunity
arises for us to compare our understanding, even though
theaimofthe problemsand matrix isoften to getthestudent
to replicate the author’s understanding. Similarly, only

after the response has been recorded can we move to correct-
ing or reinforcing understanding, or discussing judgments
and biases. Only at this point in the study unit can [ attempt
to correct you if you have included item 11. The problem
asks what is enabled to take place in the challenge-response
interval, not what can be done as a result of it.

F. if you've been directed to this comment, something is
wrong somewhere. Perhaps the problem or matrix items
are more ambiguous than they ought to be, or perhaps
you've misread something. I would consider all the items
leading to this comment to be more or less unrelated to the

intellectual or technical processes to which the $.C. chal-
lenge-response interval gives rise. I suggest you reread the
problem more carefully and interpret the items somewhat
more rigorously.

* Alex Romiszowski is a Professor of Instructional Design, Development and Evaluation, and the Director of

the Training Systems Institute at Syracuse University.
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The increasing availability of ERIC on CD-ROM is causing
a rencwed interest in the 24-year-old education informa-
tion system. Although only private vendors produce ERIC
on CD-ROM,, itisin this format that many users are gaining
a new appreciation of this U.S. Department of Education
sponsored database.

CD-ROM (compact disk—read only memory) is a laser
disk format with vast data storage capability. A singledisk,
identical in appearance to an audio compact disk, can hold
about 550 megabytes of data. The entire ERIC database,
with nearly 700,000 records, fits on as few as two CD-
ROMs. A CD-ROM drive, connected to a personal com-
puter, is used to read the data with the aid of information
retrieval software provided by the CD-ROM vendor.

The 1986 introduction of ERIC on CD-ROM was notable
because it offered libraries and other educational institu-
tions an alternative to costly online services. ERIC on CD-
ROM is licensed on a sct-fee subscription basis, allowing
relatively low per search costs at sites where the database
is heavily used. In addition, ERIC CD-ROM products are
designed to be used directly by people with little or no
computersearching experience, making professional assis-
tance optional and encouraging users to browse and ex-
periment.

Whileamanual search of ERIC’s printed indexes (Resources
in Educationand Current Indexto Journals in Education) is still
a good way to access the database, both CD-ROM and
online searching offer special advantages: the entire data-

ERIC DATABASE POPULAR IN CD-ROM FORMAT

base or selected portions can be searched at once; several
subject terms or other access points can be combined in a
single search statement; the full text of any record can be
searched; Boolean logic(AND, OR, and NOT operators) can
be used to specify relationships between search criteria;and
output can be printed in a chosen format or saved to disk.

The bibliographic records contained in the ERIC database
are produced by thesixteen clearinghouses and twoadjunct
clearinghouses that make up the national system. Each
clearinghouse has a carefully defined scope area within the
field of education. Educational technology and library /in-
formation science are covered by the ERIC Clearinghouse
on Information Resources (ERIC/IR), located since 1977 at
Syracuse University. In a single year, ERIC/IR acquires,
selects, catalogs, abstracts, and indexes over 1,400 journal
articles and 950 documents in its scope area for input into
the database.

Journal articles cited in ERIC are selected from over 800
titles in the field of education. Documents are obtained
from a variety of sources and include conference proceed-
ings, curriculum guides, government reports, literature
reviews, and more. ERIC usually receives permission to
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This issue of Instructional Developments Tocuses on the adult learner, whether in
higher or in continuing professional education.

In the opening article, Roger Hiemstra outlines the paradigm shift that has occurred
in adult education, from the teacher-directed pedagogical approach modeled on
conventional school practices, to a learner-directed “andragogical” approach that
takes into consideration the previously acquired skills and experiences of adult
leamers, as well as their current and future professional needs. Romiszowski,
Mulder and Pieters follow with an analysis of the case-study methodology and its
particular applicability to adult continuing cducation. They focus on the design,
development and utilization of case studiss in the teaching of heuristic problem-
solving strategies, using the teaching of instructional design and development
skills as a case example. One aspect that is stressed is the design of the case
discussion, or debriefing stage, which is critical to effective use of the method-
ology, but is generally left to the course instructors, or facilitators, to figure out
for themselves. As the report on the World Conference on Case Method suggests,
case-discussion facilitators require a range of skills that go beyond conventional
teaching.

Mardy Eimers follows on with an analysis of the background and experiences of
new university faculty, showing that in general they tend to be strong on subject
expertise, but not so experienced as teachers. Every effort should be made to
provide support and assistance in this respect early in the careers of new faculty.
Charles Spuches describes an approach to providing such support and assistance,
currently being implemented at SUNY-ESF. The instructional and faculty
developmenteffort described involves seminars on instraction, consulting, course
and curriculum development projects, as well as direct attempts to impact the
organization’s culture.

Another approach to providing support and assistauce to adult educators is by
means of networking. In her report on Syracuse University’s Kellogg Project,
Mary Beth Hinton describes how modem computer and telecommunications
technologies have been harnessed to permit international networking among adult
educators, both by accessing distant databases and by exchanging information of
mutual interest.

Instructional development may also extend to the seiection or design and develop-
ment of specific instructional materials. In her article, Karen Jost looks critically
at the computer-based interactive video (CBIV) movement, in the context of past
media research and current research on learner control. This aspect is particularly
apt to adult education, in that the flexibility inherent in me CBIV medium may
provide the levels of learner-direciedness and individualization that Hiemstra
suggests are important elements of an andragogic approach to adult education.

Thy ,ob-aids section, this time, conclades the series on Structural Communication,
which commenced in the previous issue, and continues on to describe procedures
for the design ard development of case materials and case-study exercises. These
job-aids follow on from the article on the case method in suggesting how one might
use the methodology in a distance-education mode, utilizing computer/telecom-
munications networks.

In this issue, we have not included a pre-printed response coupon to allow more
space for the journal content. This should not be taken as a sign that we are
discouraging feedback. Please write to the editor with your comments or queries
onany of the articles. In particular, react to the job-aids. In the next issue, we shall
devote space to feedback on the questions, exercises and issues contained in the last
three job-aids sections. There is still time for you to contribute to this.

Severai readers have inquired about subscription rates. For the time being, we
continue to distribute Instructional Developments free of charge. Some have sent
voluntary donations. We are thankful for these and encourage more of you to send
us financial contributions in order to enable us to continue publication.
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Moving From Pedagogy to Andragogy

Roger Hiemstra*

There is little doubt that currently the most dominant
form of instruction in Europe and America is peda-
gogy. Notions regarding pedagogy tend to undergird
much of the thinking by educational theorists, admin-
istrators, instructional designers, and practitioners. A
competing idea in terms of instructing adult learners,
and one that has gathered momentum within the past
two decades, has been dubbed andragogy. The pur-
poses of this article are to provide some background
information regarding both instructional forms, an as-
sessment of the status of andragogy today, and a com-
prehensive bibliography related to andragogy for the
interested reader desiring to pursue the topicin greater
detail. An annotated version of the bibliography ap-
pears in Brockett and Hiemstra (in press).**

The pedagogical model of instruction was originally
developed in the monastic schools of Europe in the
Middle Ages. Young boys were received into the
monasteries and taught by monks according to a sys-
tem of instruction that required them to be obedient,
faithful, and efficient servants of the church (Knowles,
1984). From this origin developed the tradition of peda-
gogy, which later spread to the secular schools of
Europe and America and became and remains the
dominant form of instruction throughout much of the
world.

Pedagogy is derived from the Greek word paid,
meaning child, plus agogos, meaning leading. Thus,
pedagogy has been defined as the art and science of
teaching children. Inthe pedagogicalmodel, theteacher
or even the instructional designer has full responsibil-
ity for making decisions about what will be learned,
how it will belearned, when it will belearned, and if the
material has been learned. Pedagogy, or teacher-di-
rected instruction as it is commonly known, usually
places the student in a submissive role requiring obedi-
ence to the teacher’s instructions. Although the notion
of teacher-directed instruction is somewhat an over-
simplification of a complicated concept, it is based on
the assumption accepted by many that learners need to
know only what the teacher as content expert or spe-
cialist teaches them. Theresultisa teachingandlearning

situation that actively promotes dependency on the
instructor (Knowles, 1984).

Up until very recently, the pedagogical model has been
applied equally to the teaching of children and adults,
and, in a sense, this is a contradiction in terms. The
rcason is that as adults mature, they become increas-
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ingly independent and responsible for their cwn ac-
tions. They are often motivated to learn by a sincere
desire to solve immediate problems in their lives. Ad-
ditionally, they have an increasing need to be self-
directing. In many ways the pedagogical model does
not account for such developmental changes on the
part of adults, and thus produces tension, resentment,
and resistance in individuals (Knowles, 1984). How-
ever, it must be noted that Knowles (1980) admits he
has come to realize that there is not a clear dichotomous
distinction between pedagogical and ardragogical
beliefs in that many teachers today, regardless of the
ageof theirstudents, use various andragogical elements
in their instructional activities.

Andragogy Populatized

The growth and development of andragogy as an
alternative model of instruction has helped to improve
the teaching of adults. But such improvement did not
occur overnight. In fact, an important event took place
nearly twenty years ago that affected the direction of
adulteducation in North America and, to somie extent,
elsewhere as well. Andragogy as a system of ideas,
concepts, and approaches to adult learning was intro-
duced to adult educators by Malcolm Knowles (1968,
1970). His contributions to this system havebeen many
(1975, 1980, 1984; Knowles & Associates, 1984), and
have influenced the thinking of countless educators of
adults. The dialogue, debate, and subsequent writings
related to andragogy have been a healthy stimulant to
some of the growth in the adult education field during
the past tw 2nty years.

The first use of the term “andragogy” to caich the
widespread attention of adult educators was in 1963,
when Knowles, then a professor of adult education at
Boston University, used the term (then spelled “andro-
gogy”) in a journal article. In a 1970 book entitled The
Modern Practice of Adult Education (a second edition
was published in 1980), he noted that andragogy is
derived from aner, meaning adult, and agogos. He
defined the term as the art and science of helping adults
learn. In that book he used as a subtitle, “Andragogy
Versus Pedagogy.” As noted above, his thinking had
changed from those initial ideasin 1968 to the point that
in the 1980 edition he used the subtitle “From Andra-
gogy to Pedagogy” and suggested the following:
andragogy is simply another model of assump-
tions about adult lecamers to be used alongside
the pedagogical model of assumptions, thereby
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providing two alternativemodels for testing out
the assumptions as to their “fit” with particular
situations. Furthermore, the models are proba-
bly most useful when seen not as dichotomous
but rather as two ends of a spectrum, with a
realistic assumption (about learners) in a given
situation falling in between the two ends.
(Knowles, 1980, p43).

The andragogical model as conceived by Knowles is
predicated on four basic assumptions about learners,
all of which have some relationship to a learner’s abil-
ity, need, and desire to take responsibility for learning:

1. Their self-concept moves from dependency to
independency or self-directedness.

2. They accumuiate a reservoir of experiences
that can be used as a basis on which to build
learning,

3. Their readiness to learn becomes increasingly
associated with the developmental tasks of so-
cial roles.

4. Their time and curricular perspectives change
from postponed to immediacy of application
and fromsubject-centeredness to performance-
centeredness (1980, pp. 44-45).

Based on theseassumptions he developed a process for
teaching adults that has become known as the andra-
gogical model:
The establishment of a climate conducive to
adult learning,.
2. Thecreation of an organizational structure for
participative planning.
3. The diagnosis of needs for learning.
4. The formulation of directions for learning (ob-
jectives).
The design of various learning activities.
The operation of the activities.
The rediagnosis of needs for learning (evalua-
tion) (1980, p.59).

N

Andragogy as a concept, set of assumptions about
adults, or instructional approach was actually not new
to Knowles’ popularization of the term. Andersonand
Lindeman (1927) had first used the word in the United
States via a published piece, although Stewart (19864,
1986b) notes that Lindeman apparently even used the
term as early as 1926. Brookfield (1984) suggests that
Anderson and Lindeman drew upon the work of a
German author of the 1920's, Eugene Rosenstock.
However, Davenport and Davenport (1985¢) assert
that the word was first coined in 1833 by Kapp, a
German teacher.

Several European countries, such as Hungary, Poland,
and Yugoslavia, also had used the term and related
concepts prior to 1968. Hungarian educators, for ex-
ample, place teaching and learning within an overall

system called “anthropogogy” (Savicevic, 1981). This
systemis subdivided into pedagogy (dealing withyouth
education) and andragogy (concerned with adult edu-
cation). Thereis some variety, too, in the application of
related terms. Some countries use adult pedagogy, one
(the Soviet Union) uses the term auto-didactic among
others to refer to adult education activities, and a few
countries use andragology to refer to andragogical
science (Knoll, 1981, p. 92).

Outside of North America there actually are two domi-
nant viewpoints: one by which the theoretical frame-
work of adult education is found in pedagogy or its
branch, adult pedagogy . . . and the other by which the
theoretical framework of adult education is found in
andragogy as a relatively independent science that
includes a whole system of andragogic disciplines
(Savicevic, 1981, p. 88).

Knowles, in describing his particular version of
andragogy, associated it with a variety of instructional
suggestions. He, too, detailed roles of facilitation for
instructors and talked about ways of helping learners

~ maximize their learning abilities. His early work with

andragogy and subsequent interpretation of thelearn-
ing projects research by Tough (1978) and others led to
a 1975 publication on self-directed learning where he
provided a variety of inquiry projects and learning
resources on the topic.

Knowles (1975) offered some reasons for his evolving
scholarship in the area of self-directed learning. One
immediate reason was the emerging evidence that
people who take initiative in educational activities
seem to learn more and learn things better than more
passive individuals do.

He noted a second reason that self-directed learning
appears “more in tune with our natural process of
psychological development” (1975, p.i4). Knowles
observed that an essential aspect of the maturation
process is thedevelopment of an ability to take increas-
ing responsibility for life.

A third reason was the observation that the many
evolving educational innovations (nontraditional pro-
grams, Open University, weekend colleges, etc.)
throughout the world require that learners assume a
heavy responsibility and initiative in their own learn-
ing.

Knowles also suggested a more long-term reason in
terms of individual and <ollective survival:
...itis tragic that we have notlearned how tolearn
without being taught, and it is probably more
important than all of the immediate reasons put
together. Alvin Tofflcr calls this reason ‘future
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shock’. The simple truth is that we are entering
into a strange new world in which rapid change
will be the only stable characteristic. (1975, p. 15)

Andragogy as Theory

An ability to carry out self-directed learning long after
the stimulation of some activity like a class or work-
shop is completed or long after association with a
teacher or content specialist is so important for adults
who must cope with the constant and rapid change
Toffler and others describe. The instructional tech-
niques thathave evolved from the andragogical frame-
work in the past decade or so are changing the way
teachers and others work with aduit learners.

However, andragogy, and thereby Knowles’ writings
have evoked considerable criticism and debate. The
Adult Education Quarterly (formerly Adult Educa-
tion), for example, has contained a number of articles
during the past 18 years debating or critiquing aspects
of andragogy. Some have said thatitis nota theory, but
Knowles speaks to this point as follows:
A criticism that has been leveled against andra-
gogy several times is that it is not a theory. My
problem with this is that in the social science
literature there appears to be little agreement as
to the meaning of the word theory. Webster’s Ninth
New Collegiate Dictionary gives two definitions
that apply to this kind of situation: (1) “The
analysis of a set of facts in their relation to one
another” and (2) ”A belief, policy, or procedure
proposed or followed as the basis of action.” I
believe that andragogy qualifies as a theory
according to both definitions. However, I prefer
to think of it as a model of assumptions about
learning or a conceptual framework that serves
as abasis foran emergent theory. It certainly has
served its purpose as a stimulant for a growing
body of theoretical thinking in our field, and I
thoroughly applaud this use of it. (Knowles,
1989, p. 112)

Another criticism is that andragogical theory has not
been tested empirically. In reality, there is a growing
volume of related research, both quantitative and
qualitative, reported inliterature fromaround the world.
Most of the qualitative and action research has gener-
ally supported or refined the theory. Many of the
quantitative studies have been involved with devel-
oping some sort of instrumentation related toaspects of
andragogy.

Perhaps the best demonstration that andragogy has
substance is its widespread employment in teaching,
training, designing, and learning endeavors. For ex-
ample, Hiemstra and Sisco (1990) have developed a
procedure for individualizing instructional activities
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through a facilitative process that builds on both andra-
gogicaland self-directed learning ideas. Many trainers
in various organizational settings use andragogical
concepts in their efforts (Daloisio & Firestone, 1983;
Gelfand & Associates, 1975; Ingalls, 1973; Thorne &
Marshall, 1985). Knowles and Associates (1984) de-
scribe numerous applications of andragogy in busi-
ness, industry, government, universities, professional
settings, religious settings, K-12 settings, and even
remedial education.

Andragogy also can be used with scientific as well as
behavioral content and with people of all ages. The
concept does not appear to be culture bound, either.
Knowles and Associates (1984) report that it “has been
successfully applied in North America, Europe, Africa,
Brazil, and Australia with individuals from every so-
cioeconomic level” (p. 417). Hiemstra (1987) observed
successful implementation of andragogical concepts
with rural villagers in Tanzania. Knowles and Associ-
ates (1984) suggest that several ideas have emerged
from this research and from the use of andragogical
principles by various people over many years:

The andragogical model is a flexible system of

elements that can be adopted in whole or in

part for a variety of settings.

2. Appropriate starting points and strategies for
applying andragogical concepts are situation-
ally-bound. In other words, not all elements
must be employed every time for there to be
success.

3. Learners normally will participate more res-
ponsibly and enthusiastically inanandragogi-
cal setting if they have some preparatoryorien-
tation to notions about adults as self-directed
learners.

4. Learners normally will experience some anxi-
ety when exposed to new educational ap-
proaches until they have had some experience
with it.

5. Because many educators know only the peda-
gogical model, they will require training to
understand how they might employ an-
dragogical principles.

6. Many institutions have policies, rules, and
regulations that will inhibit the employment of
various andragogical elements and they may
need to be changed or adapted.

The number of adults seeking continuing education
opportunities or involved in some training expericnce
will continue to increase over time. Thus, it scems
imperative that educational researchers and
practitioners constantly work to ensure that such
involvement is successful. The andragogical model
provides aa important framework from which such
instructional development can spring.

-
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Syracuse Uriversity participated this summer in a wide
variety ofIndonesian academicevents. In several instances,
multiple member teams offered workshops and symposia
for highereducation facultyand ad ministrators. Individual
SU faculty frequently trained with Indonesian faculty
counterparts, and also presented short courses, workshops
and symposia. Several of these were designed primarily for
governmentand corporate managersresponsiblefor training
and human resource development.

Sponsored primarily by the Indonesian Open University
and the Inter-University Center for Improvement and
Development of Instructional Activities (IUC-IDIA),
sessions and courses were often jointly hosted by other
private and public institutions of higher education as well
as such centers as the Indonesian Banking Development
Institute.

SYRACUSE FACULTY PRESENCE IN INDONESIA

Robert Diamond, Peter Gray and Alton Roberts from the
Center for Instructional Developmentand RonCavanaugh,
VicePresident for Undergraduate Studies, served asateam
presenting examples of the Syracuse approach to
organizational change, institutional improvement, faculty
development and comprehensive evaluation.

Robert Bogdan conducted a workshop on Qualitative
Research Methods, Phil Doughty on a) workshops on Needs
Assessment and Cost Effectiveness in Training, and b) seminar
on Human Resource Development Functions, Paul Pedersen
on Fualuation of Training Programs used by the Peoples Bank
of 1. lonesia for the Harvard Institute for International
Development, and Alex Romiszowski on Educational
Technology Applied to the Planning of Training.
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The Case-Study Methodology and
Instructional Development*

Alex Romiszowski, Martin Mulder, and Jules Pieters**

This study examines the relationship between the case-study methodolo

and instructional development
from two viewpoints:

a) Case studies onfabout the Instructional Development (1.D.) process—to what extent is the
case-study methodology appropriate for the teaching of instructional development/design.

b)  TheInstructional Development/Design processes that are appropriateuseful for the produc-
tion of case-study materials/exercises.

In the first part, we examine some of the theoretical justifications for the use of case studies in education

and training, identifying aspects of the I.D. process that may be good candidates for teaching by means of
this methodology.

In the second part, we examine some specific approaches to the design, development and use of the case-

study methodology, illustrating these with examples related to aspects of the LD. process.

Case studies on/about

Instructional Developmeit
1. Characteristics of the Case-Study Methcd

The case-study methodology is, in its essentials, the
presentation of information about a situation or a proc-
ess-in-action, for analysis and discussion by a student,
or (more frequently), by a group. In general, the case
presented is expected to act as an example situation,
from which something of more general applicability
can be learned.

As a methodology of instruction, the case study offers
many potential advantages. Significant among these
are: the pooling of the experience of a group of stu-
dents; the promotion of the process of synthesis of
several concepts and principles into one multi-faceted
explanation or plan of action (strategy); the promotion
of a problem-solving-based learning situation that is a
close simulation of the real-life situation from which
the case data is extracted. Several other potential
advantages are listed by Eitington (1984). These in-
clude: personal involvement; group cooperation; rela-
tionship to a known situation; recognition of different
personal viewpoints; realization that thereis notalways
one unique solution to a problem; improved interper-
sonal skills; improved communications skills; attitude
change.

There are also some difficulties and disadvantages in
theuse of the case-study methodology. Notable among
these is that it is very time-consuming as compared to
more direct, expositive teaching methods. Another is
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that the ultimate objective, of developing a general-
izable skill and ability to apply it across a wide range of
real cases, requires more than just exposure to and
discussion of the specific case. It also requires the
participants to engage in deep-processing of the gen-
eral principles involved, through a process of reflection
and abstraction. The promotion and control of this
process inturnrequires special skills and expert knowl-
edge on the part of the session leader. Other potential
disadvantages identified by Eitington (1984) arc:
simulation of thedecision-making processisincomplete;
the stresses and constraints of reality are missing; the
process is incompatible with some learning styles; it
overstresses the need for a solution.

There are many variations of the case-study methodol-
ogy. The best known (or “classic”) one is referred to as
the “Harvard” case method (McNair, 1954; Glover,
1947/73). This involves the presentatior: of a very
detailed “dossier” of informationabouta case forgroup
discussionand problem-solving. A characteristicof the
method is that there is no one correct solution. Many
possible avenues may be explored. The session lcader
is supposed to act as facilitator of the discussion, but
should avoid forcing it in a given direction. Other
variations of the case study method include: short, one-
incident cases; the “mousetrap” technique; muitiple-
case techniques; audiovisual/mediated presentations
of case situations to supplement/substitute printed
case-histories; live, acted-out case situations. These
and others are further described and illustrated in
Eitington (1984).

The case-study methodology can be seen as one group
of techniques thatattempt to use “reality” as the context




for learning, but reality in a simplified/packaged/
simulated form. Percival and Ellington (1980) suggest
that the case study is related to other reality-based
methods, such as role-play, simulations and games.
An analysis of the various examples described by
Eitington illustrates that sometimes it is difficult to
draw exact boundaries between case studies, role-plays
and simulations.

2. Case-Study Methodology Applied to the Teuching of
Instructional Development

The nature of the Instructional Development process is
such that reality-based, problem-solving-based meth-
odologies of instruction would seem to be particularly
appropriate to its teaching. The case-study method
should be of great value whether part of a basically
expositive or experiential strategy.

In an experiential strategy, the case would be studied at
the beginning, and the general principles of I.D. would
be “generated” by the course participants in subse-
quentreflective discussions, led but not dominated by
the session leader/facilitator. This process is referred
to by some authors (e.g. Schon, 1987) as “coaching the
reflective practitioner.”

In an expositive strategy, the principles of L.D. would
be presented, perbaps by means of assigned readings,
and would be illustrated by means of example cases of
their application. Further cases would then be used as
practice exercises in the application of the previously
presented principles. This is the approach currently
being used by the present authors in the courses they
teach and in the structure of a forthcoming textbook
based on the case-study methodology (Romiszowski,
Mulder and Pieters, in press).

We shall return to the consideration of the design and
development of such case-study materials later on. For
the time being, we are concerned with the use of such
materials and methods as part of one’s overall ap-
proach to the teaching of instructional development.

Eitington (1984) states that the case study alone can be
a very academic exercise. He suggests that, to ensure
greater involvement, the method should be used with
other techniques (group work, role-plays, fishbowls,
brainstorming, etc.) We would stress, particularly, the
nced for expert debriefing of all these activities to
cnsure that the participants progress from considering
the specific case to reflecting on the general principles
that are at play and to considering how they would be
rclevant to other situations.

In an experiential (or “guided discovery”) lesson, the
debriefing process is of paramount importance, as it is

in this phase that the instructor, by means of question-
ing and prompting, helps the students to reflect on the
events and data of the case in question, in order to
generalize the cause-effect relationships observed,
generate (discover) principles or concepts and build
(schematize) new theories or strategies applicable to
further similar cases/real-life situations.

In an expositive instructional sequence, much (if not
all) of the relevant knowledge base (concepts, prin-
ciples, theories, and strategies) is presented “up-front”
either by the instructor or by means of instructional
materials. This first phase will, ideally, incorporate
exercises and corrective feedback at the “understand-
ing” level of Bloom's taxonomy (Bloom et. al. 1956).
In LD., we are almost always involved in heuristic
problem-solving situations, the instructional plan then
proceeds to the presentation of case examples that
closely resemble the real-life problems that may be
encountered in the future. This provides opportuni-
ties for the evaluation of learning at the “application”
level of the taxonomy.

There remains, however, the question of “transfer of
learning” to a wider range of possible real-life situ-
ations and the development of competence at the
“analysis, synthesis and evaluation” levels. Ina formal
course on Instructional Development, thereis a limit to
the number of different cases that can be studied or
projects that can be attempted. Therefore, a debriefing
phase that causes the students to reflect on the more
general implications of the cases studied is also a desir-
able part of an expositive strategy. In this phase, the
student should be helped to form a cognitive schema,
which links the earlier presented theoretical knowl-
edgebase to another that represents “practical reality.”

It appears, therefore, that there are three important
aspects to the case-study method: the facts of the case
and theirrelation to a broader reality; the methodology
of integrating the case study into the overall instruc-
tional plan; the final debriefing discussion and the
depth of reflection that it promotes.

The Design and Development of
Case Studies

1. The Design/Denelopment of Case Materials/Descriptions

Traditionally, (e.g. Andrews, 1953) guidelines for thc
development process arc restricted to the design of the
initial “stimulus” case materials and to some guide-
lines for the instructor/facilitator on how to lead the
sessionand exploitthe materials effectively. Theremay
be some “questions to guide participant's thinking
about the problem presented” (Boyd, 1980). Less fre-
quently, a plan is provided to guide the instructor in
conducting the debriefing process (Van Ments, 1983).
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There are two typical approaches to the design of case
materials. The first proceeds from the principles (theory
base) you wish to point up, to the selection or design of
a situation (practice base) that demonstrates the “the-
ory-in-action” {Boyd, 1980). The second proceeds from
the identification of a problem area in “reality,” whichk
requires attention (this gives us our case), to the analy-
sis of the case in order to identify the principles/
concepts/theories which help to explain or solve the
situation (thatis, from the “practicebase” to the “theory
base” (Romiszowski, 1938). Boih approaches then pro-
ceed to the design of the case structure and the devel-
opment of the materials.

2. The Design of an Appropriate Case-Study Methodology

Once the case description is developed, one may wish
to plan and (possibly) instrument the case-study ses-
sion. Eitington (1984) suggests several useful ideas and
approaches. However, he does not distinguish, as we
do, between questions that focus on the facts of the case
and questions that focus on the theoretical /conceptual
structure on which the facts of the case can be hung.
These are, in our view, two distinct stages (case-analy-
sis and reflection-for-transfer) that should both be the
subject of specific design/development effort. The first
of these may be part of the case’s instrumentation. The
second is the debriefing plan.

Let us concentrate here on the instrumentation of the
“case-analysis” phase. This may be in the form of an
“instructor’s guide” of questions to explore with the
group. or may be written out for students’ to analyse
what type of final decision/action/solution is called
for. A third possible approach is yet more rigorously
“programmed” in that the final “findings” or “recom-
mendations” are prompted/facilitated by first ad-
dressing a sequence of subsidiary or “lead-in” ques-
tions. In one application (Romiszowski, 1986), this
sequence of questions follows a particular theoretical
model/procedure for “performance problem analysis”
(Mager and Pipe, 1970). When using this case study
as part of an experiential learning lesson, the students
are later encouraged to discover the general form of
this model and to reflect on the general applicability
of the model across a wide range of job-performance-
deficiency problems.

In contrast, an expositive approach to the teaching of
the same “performance-problem-analysis” skills, also
used by theauthors (Romiszowski, Mulder and Pieters,
inpress), isbased onthe assigning of basic readings and
"worked” case examples as initial study material. This
is followed by an “interactive case study” reading
assignment, developed and instrumented according to
the “Structural Communication” methodology
(Hodg: on,1974; Romiszowski, 1986). This assignment
includes its own multi-faceted evaluation of the indi-
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vidual student’s thinking on the case problem pre-
sented and a complex “debriefing feedback” protocol.
Only after this assignment is completed does further
group-based work seek to establish transfer to other
case contexts and lead the students to take “reflection-
in-action” to get greater depth of generality.

3. The Design of a Debriefing Methodology

Wei.1ve already discussed the importance of debrief-
ing in both experiential and expositive applications of
the case-study method.

The danger of overlooking, or skimping, the debrief-
ing stage was dramatically illustrated by some re-
search performed on the effectiveness of “DECISION
POINT,” a commercially available interactive-video

simulation-game (described by the developer, Digital -

Equipment Corporation, as a “Living Case Study”). It
has long been demonstrated that the presentation of
case materials in film or video may often be beneficial
(Green and Cotler, 1973). In particular, this has been
found to enhance the acceptability of the case, its real-
ism and the affective involvement of the participants
in the exercise. When the interactive dialogue possi-
bilities of modern computer-controlled interactive
video are added, one could expect an exceptionally
motivating and effective instructional product.

However, evaluative research showed that the product
was indeed strong on motivation, but weak on the
teaching of the general principles of management that
were involved. This weakness was demonstrated to be
correctable by the addition of a de-briefing session that
took the participant to tre appropriate level of abstract
reflection or. the concrete facts of the case (Romiszow-
ski, Grabowski and Damodaran, 1988). Furthermore,
this debriefing could be designed for interactive com-
puter-based, delivery, rather than requiring group-
based discussion with a skilled and knowledgeable
facilitator (Romiszowski, Grabowski and Pusch, 1988).

The instructional design approach used in this auto-
mated debrieting exercise was “Structural Communi-
cation,” a mzthodology that had earlier proved itself
effective for the automated discussion, at a distance, of
“Harvard” case-study materials (Hodgson and Dills,
1971). Incurrent work, the Structural Communication
methodologyisbeing further extended as abasis for the
design of case analysis and debriefing materials.

Conclusion: A Paradigm Shift?

The progressivestages of dev. efing attempt tolead the
participant(s) into ever decper and wider-ranging re-
flection on the generality and limits of applicability of
the principles illustrated by the case. The philosophy
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behind the design of the debriefing discussions is similar
to Schon’s (1983, 1987) approach to “educating the reflec-
tive practitioner,” One difference is that the reflection is
instigated by selected cases, rather than the actual prob-
lems and events encountered in the course of real (profes-
sional) life.

Boxer (1985) argues that this distinction is of great im-
portance, in that prepared case studies enccurage the
“revelatory” teaching paradigm when used in an experi-
ential manner and the “instructional” teaching para-
digm when used as part of an expositive strategy. He
considers both these paradigms to be inferior to a fully
reality-based approach, involving “reflective analysis”
and encouraging what he calls the “conjectural” teaching

paradigm.

Our reply is that for certain professions (for example
doctors, consultants and indeed instructional develop-
ers), the professionalreality is theanalysis and solution of
anever changing range of cases. Case study is so close to
reality as to make no difference. Furthermore, the Struc-
tural Communication method of debriefing a case in-
vestigation, coupled to theendorsements described above,
promote, in our view, a form of reflective analysis not
much different from the one advocated by Boxer. Thus,
aspects of the “conjectural” teaching paradigm may be
embedded into either the “revelatory” or “instructional”
paradigms, rendering thesedistinctions somewhat fuzzy.

The fact that such reflective analysis and open conjecture
can be promoted effectively by a methodology that is in
large part pre-designed, pre-packaged and capable of
replication, or delivery over distance, is also significant.
Do we continue to call such systems “instructional sys-
tems,” thus extending our cor:cept of “instruction” way
beyond the meaning ascribed to it by Boxer? Or do we
look for a different name?
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The Seventh International Conference on Case Method Research
and Case Method Application, organized annually by the World
Association for Case Method Research and Application WACRA),
was co-sponsored this year by the European Network for System
Simulation and Management Gaming and held in Enschede, The
Netherlands, at the University of Twente, April 9-11. The program
was made up of some 60 presentations, including 6 invited keynote
lectures, 34 formal papers, and 20 symposia, workshops, demon-
strations and poster presentations. The empk.asis was very much
on the educational uses of the case method either by itself or as part
of simulations and games. The majority of these papers discuss the
implementation and use of the case method in education or train-
ing. They will be available in book form from Hans Klein of
WACRA.

Among the invited papers, Klaus Breuer from Paderborn, Ger-
many, presented a cogent analysis of the design principles that are
typically appliedin many educational simulations, gamesand case
studies. Concentrating principally on computer based exercises, he
demonstrated the preponderance of behavioral prindples under-
lying most available examples. He then argued that a cognitive
psychology basis was more in line with the aims and the philoso-
phy of educational simulation and gaming. Heoutlined a theoreti-
cal framework derived from cognitive psychology literature and
listed guidelines for the design of related conditions for learning,
presenting some evaluation studies to support the practical effec-
tiveness of the approach.

A significant number of participants addressed the use of instruc-
tional technology in the design and development of case materials
and utilization systems. Some also discussed the design of cases
specifically for the training of teachers and instructional designers.
Sean O'Connor, from Washington College, Chestertown, USA,
described the design and use of simplesimulations and case studies
for the training and development of teachers in such areas as:
problem-solving capadity; ability to adopt alternative viewpoints
and perspectives on an issue; and self-estcem. Still cioser to
instructional technology, Feteris, Martens and Terlouw described
thedevelopment, experimental application and evaluation of cases
designed to prcmote the learning of instructional design problem
solving skills. These case studies have been designed at the
University of Twente and have been experimentally implemented
in the university’s educational technology program over the last
two years. The case design methodology used has been the subject
of several research projects.

Alex Romiszowski, from Syracuse University, provided the first
day’skeynote address, which also had astrong instructional design
flavor. This presentation focused on “The Case Study Method,
Interactive Media and Instructional Design Theory.” The main
themeof this presentation was that the coming information age will
requirc ever more people to exercise in their daily work a high level

THE CONFERENCE IN THE NETHERLANDS FOCUSES ON PROBLEM SOLVING WITH CASES -
AND ITS RELATIONSHIP TO SIMULATION IN A TEACHING-LEARNING ENVIRONMENT

of problem solving skills, evaluation and judgement - exactly the
types of skilled activity which are particularly well developed by
means of case study and simulation methods. On the other hand,
the opportunities to engage in group instruction will diminish due
to the shifting economics of conventional versus distance educa-
tion. Therefore it is particularly important to research appropriate
methodologies for the development of case study experiences that
can effectively be utilized on an individual basis or at a distance.

Examples of case materials employing the structural communica-
tion methodology were demonstrated. These were applications to
the development of key instructional design and development
skills, such as front-end analysis (see the example in the Job-Aids
section), course and curriculum planning and lesson design. Many
of these cases, as well as those being developed at Twente univer-
sity, are to appear in a book devoted to “Case Studies in Instruc-
tional Development” (Romiszowski, Mulder and Pieters, in press,
Kogan Page, London).

There were also several papers that addressed the question of
effective utilization of the casemethod in a more general sense. The
most powerful one of these was the invited keynote presentation of
Louis Barnes of Harvard University, who addressed, in great depth
and with great passion, the question of case method leadership. He
commenced by outlining the “case materials crafting process,” that
is, theskills and procedures of case writing. Whilethisisimportant,
the subsequent “case discussion becomes our major process vehicle
for shared learning and deeper inquiry, led by one who knows’
some things about the case and the class - but not everything.”

While acknowledging the point made in Romiszowski’s presenta-
tion, that skilled case discudbion leaders are in short and ever
diminishing supply (in relation to growing demand), Barnes pre-
ferred to seek the solution in the development of more and better
leaders, rather than in the application of instructional design and
interactive media to the task of substitution or technological sup-
port of the case leader. He sees the case method as very strongly
dependent on the instructor /lead:r, who should be: "both expert
and ignorant amateur; problen seeking more than problem solv-
ing; complicating in order to simplify; lcading while following;
placing high value on both individual learning and collective
learning; demonstrating both high standards of discipline and
sincere empathy; combining equal emphases on analysis, diagno-
sis and action.”

That certainly is an extensive list of skills and virtues. It is no
wonder that exemplary case discussionleaders are hard tocome by.
However, that is one more reason for the development of tools that
might support the case discussion leadess we do have, rendering
them more accessible to more students. The distance-education
case method is one approach to achieve this.
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Background and Experiences

of New Faculty

Mardy T. Eimers *

Introduction

In the past several years there has been a growing
interest in the experiences of new faculty members. By
“new faculty” we mean individuals who have secured
a full-time, tenure-track appointment for the first time
atacollege or university. Mostof the research reported
in this writing assumes that the new faculty member
has just received his/her PhD or will receive it in the
first few semesters of employment. Likewise, this re-
view focuses primarily on new faculty at four-year
colleges.

The review highlights some of the key findings con-
cerning the background and first year experience of
new faculty.

. The Background Characteristics
of New Faculty

An individual’s decision to enter academia has been
explored by a number of scholars. Finkelstein (1984)
reported potential explanations of how individuals
enter the professoriate: 1) the decision to enter the
professoriate comes after graduating from college as
individuals realize that they haveanintrinsicinterestin
conducting research and/or teaching, 2) the decision
was stimulated by an influential undergraduate pro-
fessor or mentor, or 3) the decision to enter the profes-
soriate was not “consciously” made at all; the indi-
vidual “drifted” into the academic profession.

With the exception of two-year institutions most col-
leges and universities desire to hire new faculty with
theterminal degree. Katzand Hartnett (1976) reported
that the focus of the specific graduate programs may
affect thetype of institution the PhDrecipient sccksand
the level of preparation the recruit has mastered to
tackle certain first-year responsibilities. For instance,
Katz and Hartnett (1976) shared a study conducted by
the Graduate Record Examination (GRE) Board that
determined what the deans of graduate schools in
specific disciplines would rank as their school’s pri-
mary purpse. According to the report, those deans of
the Physical and Biological Sciences tended to center
more on preparing researchers. In the Social Sciences
and especially in the Humanities, the purpose focused
more on preparing college teachers. (Practice wasiden-

tified in each discipline as the lowest ranked objective.)

In addition, the study revealed that the prestige of the
graduate program may have some influence on how
prepared new faculty are to meet first-year responsi-
bilities. The GRE study concluded that, principally,
those PhD recipients who attended private and/or
highly ranked graduate programs tended to concen-
trate more on scholarship and research, and those who
attended lower ranked graduate programs were accli-
mated more toward the virtues of instruction.

Whether the primary purpose of a given graduate
program focuses on developing teachers or research-
ers, or both, the significance of this purpose surely has
an influential and enduring impact on graduate stu-
dents and how they perceive their future role as a
professor. The culture of graduate school often rein-
forces and encourages the merits of scholarship in
contrast to instruction. As Katz and Hartnett (1976)
explained, the socializing power during graduate school
is significant:

For ‘whatever reason and with whatever
background students have, the experience of
graduateschool has a conditioning power that
hardly anyone could anticipate.

Most new faculty have received direct training in their
disciplinebuthave neverlearned how to teach. Edgerton
(1988) illuminated:

Faculty members come to us strong in content
and blissfully ignorant of anything having to
do with theories of learning and strategies of
teaching rooted in pedagogical knowledge. In
their knowledge of their disciplines ...they
stand on the shoulders of giants; in their
knowledge of teaching, they stand on the
ground.

Clearly, the primary focus of graduate programs (re-
gardlessof the specificdiscipline and perceived quality
of the graduate program) is to develop research schol-
arsin contrast to educators. And although there may be
different emphases at different graduate programs, a
review of any graduate curriculum reveals courses in
the discipline and courses in research skills, methods,
and apvlication. There arc few if any courses in college
tcaching and student lecamning. When programs pur-
port to be developing college teachers, potential faculty
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members serve as teaching assistants or these pro-
grams assume that knowledge in a specific discipline
qualifies one to be an effective instructor. Nonetheless,
it is not formal preparation for the teaching role.

PhD recipients seldom procure their first position atan
institution/ department thatis ranked higher in quality
than the institution/department from which they re-
ceived their PhD (Caplow & Mc Gee, 1958). At best,
PhD recipients find a position at a comparable institu-
tion, and more than likely they accept an appointment
ata less prestigious collegeor university. Wilson (1942)
contended thatalthough PhD recipients usually obtain
their first faculty appointment at an institution lower
on the “ladder of prestige,” it is seldom significantly
lower. This finding, though, is probably less relevantin
the past two decades as the supply of PhDs, especially
in some disciplines, has increased beyond the demand
(Muffo & Robinson, 1981). Many PhD recipients were
“forced” to accept employmentat institutions lower on
the “ladder of prestige” than past trends would have
anticipated.

What criteria do selection committees use to determine
new faculty members? Fink and Morgan (1976) inves-
tigated this question by surveying the chairperson and
two colleagues of a given geography department at
several types of institutions, (the chairperson and two
colleagues representing .an “artificial selection com-
mittee”). The authors explained, “Teaching was given
more weight than research in all categories of depart-
ments and institutions, even in the large graduate-
oriented institutions.” Fink (1984a) hypothesized that
these results may be reflective of the common belief
that teaching qualifications are most important for the
first appointment but that publication and scholarly
productivity are most important for promotion, tenure,
and job changes among institutions (especially a job
change to a more prestigious institution). Caplow and
Mc Gee (1958) elaborated:

Theradicalambiguity of a professionin which
oneishired for one purpose, expected to carry
out another, and prized for achieving a third:
Teaching, research, and prestige are indepen-
dent variables, besides being incommensu-
rable per se.

If teaching is indeed the most important criterion for
first-year appointment, then how do selection commit-
iees assess the teaching skills of new faculty? Again,
referring to the Fink (1984a) study, he reported:

Knowledge that the candidate had been a
teaching assistant was the single most avail-
ableand useful typeof information. ...almost
half of the candidates had not given a visiting
lecture to the department before they were
appointed.
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Il. The Common Experiences of
First-year Facuity

Mostinstitutions have atleast some formof new faculty
orientation at the institutional level and/or at the de-
partment level. These programs primarily focus on
orienting new faculty to the procedures, traditions,
expectations, culture and mission of the institution,
and in some cases, of the department or college. Some
orientation programs have extended their format to
include training in teaching and/or research skills.
Fink (1984a), however, found that new faculty are
usually so busy that this type of training is often not
implemented by new faculty during the first year.

Other researchers have concluded that faculty work-
shops and orientation programs may not be as effective
as what is often hoped. These investigators draw their
conclusions based on the premise that most frustra-
tions are believed by faculty to be beyond a faculty
member’s direct control and difficult or unlikely to
change (Geis & Smith, 1979, 1980). Shaeffer, Mc Gill, &
Menges (1989) reporte< that teaching assistants held
similar perceptions. These frustrations would scem
especially acute for new faculty.

The background experiences and characteristics of a
new faculty member undoubtedly influence the first
few semesters of full-*..ne appointment. Fink (1984b)
hypothesized that new faculty members identify with
either their graduate school experience or with their
undergraduate experience. For instance, if the new
professor identifies primarily with his/her under-
graduate experience and the values espoused by this
experience (regardless of the graduate school influ-
ence), then it is highly probable that this faculty mem-
ber will find satisfaction forthcoming at a liberal arts
undergraduate institution. The opposite, presumably,
would also hold true.

One theme continued to appear in nearly all studics
done on new faculty: new faculty are exiremely busy
(Boice & Turner, 1989; Mc Keachie, 1986; Fink, 1984b;
Sorcinelli, 1988;among others). Boiceand Turner (1989)
elaborated:

The overwhelming majority (83%) of these
new faculty reported a level of “busyness”
which resulted in stress-related symptoms
(e.g., sleep disturbances, arxiety attacks, fre-
quent and salient mood shifts, etc.). Approxi-
mately a third of the sample claimed to be the
busiest they’ve ever been in their lives and
73% reported their perceived level of busy-
ness to be a source of significant personal
stress.

Similarly, Sorcinelli (1988) summarized the impact that
this busyness can have on new faculty’s perscnal life:
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Most new faculty concur that during the first
year itis hard to find room for a life outside of
work. ...New faculty were frustrated by lack
of opportunities to meet other new faculty,
and by thelack of time to exercise, to go to the
opera, to establish friendships, to attend to
family.

What factors might contribute to this busyness and
accompanying levels of stress? Atelsek and Gomberg
(1978) found that only 52.9% of new faculty in 1976-77
“had either received the (doctorate) degree or were ex-
pected to within the next year.”

Probably the most significant factor determining the
“busyness” of new faculty is the responsibilities that
acce mpany teaching. Sorcinelli 1988) reported that for
the majority of new faculty, the biggest problem was
the adjustment to teaching. Fink (1984b) hypothesized
that there are primarily three factors that determine the
overall effort expended by new faculty: 1) the nature of
the teaching load, 2) the type of institution, and 3) the
level of experience the new faculty member has prior to
accepting the position. Fink (1984b) described the im-
portance of the teaching load:

The most disturbing aspect . . . in this respect
is that more than 50 percent of the new college
teachers in every type of institution had four
or more separate courses to prepare and teach
during their first year. ... Apparently, itis not
the number of classroom hours itself that cre-
ates problems for new teachers but rather the
number of class preparations and the number
of students involved.

Boice and Turner (1989) reported that new faculty in
their study averaged five courses and three new prepa-
rations in the first year; Sorcinelli (1988) reported four
new preparations per new faculty. The Boiceand Turner
(1989) and Sorcinelli (1988) studies were both con-
ducted at large research universities.

Much of the busyness and resulting stress from teach-
ing probably comes from the lack of experience and
training new faculty have ininstruction, and this leads
to feelings of incompetence and insecurity which are
reflected in their teaching. But whatever the specific
cavses, Boice and Turner (1987) labeled the symptoms
of the new faculty member as “assistant professoritis,”
that is:

...new faculty overprepare, feel compelled to
teach everything they know, provide little
time or incentive for student participation,
impress studentsasaloofand unapproachable,
receive poor stucent evaluations, and blame
this outcome on the poor quality of students in
their classroom.

These negative first-year teaching experiences can per-
manently taint the forthcoming career of new faculty.
Mc Keachie (1986) reinforced this possibility:

Experiences during this period (the first teach-
ing experience) can blight a promising teach-
ing career or can start one on a path of contin-
ued growthand development. ...One likely
response of the teacher is retreat — retreat to
reading lectures with as little eye contact with
students as possible —retreat to threats of low
grades as a motivating device — retreat to
research and other aspects of the professional
role.

The demands of teaching also affect the research pro-
ductivity of new professors. Boice and Turner (1989)
revealed that new faculty fully expected to spend 50%
of their time in this quest during the first year. Unfortu-
nately, new faculty fell well short of their own expecta-
tions. The authors reported that, on the average, faculty
only spentabout 15% of their time engaged in scholarly
pursuits. Much of this they blamed on their own pro-
crastination — even though research was a high prior-
ity — as new faculty found it difficult to procure the
time or the motivation to write. In addition, Boice and
Turner (1989) reported that their interviews revealed
that teaching responsibilities were most often cited as
the primary cause of a new faculty member’'s modest
research productivity.

Several investigators have reported that new faculty
express feelings of incompetence, loneliness, and alien-
ation thatoften lead to dissatisfaction.Sorcinelli (1988),
identifying a primary cause of thisdissatisfaction, stated
that “new faculty reported lack of collegial relations as
the most surprising and disappointing aspect of their
first year” and that “political divisions within depart-
ments were particularly stressful for new faculty.”
Boice and Turner (1989) concurred:

Relationships with colleagues were the most
salient and pervasive source of dissatisfaction
among all subsamples of new faculty. ...Few
faculty reported the support, stimulating con-
versations, mentors, collaborators, and friends
they had hoped for.

In addition, the authors reported that senior faculty
scemed especially distant, the overall quality of colle-
gial relations in their departments was “poor” or “fair,”
and “the level of intellectual stimulation and compan-
ionship they experienced was inadequate to their
needs.” Other investigators have described similar sce-
narios with teaching assistants (Peverly & Centra 1990;
Stanton & Darling 1988).

Nonetheless, some of the “blame” may rest on new
faculty members themselves. Boice and Turner (1987)
explicated:
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Despite their expressed desire for collegial
interaction, new faculty in their first year were
not themselves proactive in this regard. They
rarely initiated informal professional interac-
tion with colleagues and rarely sought advice
or mentoring from senior colleagues.

Department chairs also influenced the experience of
new professors. In most cases, department chairs were
a significant and positive influence on new faculty
(Sorcinelli, 1988). In fact, in the Boice and Turner (1989)
study, the authors reported that new faculty identified
the chairperson as the most important individual dur-
ing their first year. Nonetheless, there were cases
where the chair failed to provide adequate support;
this clearly added to the new faculty member’s disen-
chantment. Lucas (1989) explained that most depart-
ment chairpersons have had little if any formal training
in leading, motivating, or supporting faculty. As a
result, chairpersons may not recognize or know how
to provide guidance and direction to regutar faculty,
as well as, and especially, to new faculty members.

Despitethe numerous reportsin this writing directed at
the frustrations and potential dissatisfaction that first-
year faculty members encounter, new faculty were for
the most part optimistic about their forthcoming career
(Boice & Turner, 1989; Sorcinelli, 1988). Boiceand Turner
(1989) revealed that the overall satisfaction of new
faculty on the campus they studied to be 7.5 on a 10.0
point scale, and that “most planned to remain at the
university for 10 years or more.” Sorcinelli (1988) con-
curred: “This study found that new faculty members at
our university were generally enthusiastic about their
careers. ...They saw their work as providing a sense
of accomplishment, autonomy, and opportunity for
continued learning.”
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Computer-Based Interactive Video: The
Potential for Effective Instructional

Environments

Karen Lee Jost*

Introduction: PastMedia Research

Past media research tried to show that the medium
itself made a difference. To do this, comparisons were
made between media, often comparing a new medium
with traditional instruction where the two forms of
instruction were made as similar (as equal) as possible.
The only difference was in the medium delivering the
instruction. Research studies employing experimental
and quasi-experimental designs to compare instruc-
tional technologies have produced few useful outcomes
(Reeves, 1986; Clark, 1983; Hoban, 1958).

Media comparison studies most often result in “no
significant difference” conclusions. When such studies
do show differences in learning L2tween treatments,
where the treatments use different media to deliver
instruction, Clark (1987) argues that the differences are
due to confounding and are not attributable to any one
medium over another. He also identifies the most
common sources of confounding in media research to
be the uncontrolled effects of instructional method or
content differences between treatments and the nov-
elty effect of newer media, which tends to disappear in
time (Clark, 1983).

Another problem with rescarch using comparisons
between media is that it assumes a prototypical or
uniformmedium. It does not consider within-medium
differences as relevant. A further problem with much
of the media research of the past is that it assumed
uniform effects for all learners. Both Aptitude-Treat-
ment-Interaction findings and observations of differ-
ences in how leamners approach and perform activities
render this assumption unwarranted.

Clark further disputes the theory that different media
contribute to learning by providing attributes that cul-
tivate cognitive skills. He notes that whenever an
attribute seemingly specific to a medium is found that
does cultivate a cognitive skill, it is not necessary for
the acquisition of the skill because other attributes or
presentation forms exist that will teach the same cogni-
tive skill (Clark, 1987).

Salomon (1979) demonstrated that the symbolic modes
employed by media can affect the mastery of mental
skills, and how differences among symbol systems

affect the acquisition of knowledge and affect cogni-
tion. He identified four aspects of media that may
potentially affect learning: the technology they use, the
symbol systems they employ, the content they convey,
and the setting in which they are encountered. Winn
(1987) added afifth aspect: the thoroughness that goes
into the design of the messages that they convey. But
Winn then goes on to explain that symbol systems,
contents and setting are simply correlates of a
medium’s technologies. They represent the general
case of how a medium is used. They are not attributes
that are inherently present in a medium and they may
not be unique to any one medium.

In terms of research in instructional technology, the
above distinction is very important. Research needs to
be directed not at the medium, but at such things as
instructional methods, the settings in which instruction
takes place, the cognitive processes engaged through
the use of symbol systems, the effect of how content is
structured, and the use of learning strategies. Itisalso
important to explain how individual differences affect
how learners process or carry out instructional activi-
tics and to investigate the impact that various kinds of
interactions can have on different learners. Refined
questions focusing on specific salient attributes and
qualities of a medium, such as the depiction of move-
ment, also furnish us with important information which
can be applied to the design of effective instruction.
Research on symbolic elements of media must be done
with caution. Elements producing an effect may be
sufficient but not necessary to produce a cognitive
effect (cf. Clark & Sugrue, 1989). The development of
instructional theory is dependent on identifiying nec-
essary conditions for learning.

Salor~n has demonstrated that the way a learner per-
ceives the source of information, i.e. the medium, influ-
ences the amount of mental effort expended in the
learning process, and therefore, may affect learning
(Salomon, 1983). He has also shown the importance of
studying the context and environment within which
instruction takes place (Salomon & Gardner, 1986).
Relevant to research on instruction delivered by com-
puters, as learning activities become more interactive
and less structured, giving more control to the student,
the range of experiences that students can encounter
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increases as does the range of possible outcomes from
the instruction (Salomon & Gardner, 1986; Linn, 1985).
Thediversity of possible outcomes presents difficulties
for research which assumes the attainment of common
goals.

Given all of the above problems that media research,
including research on interactive video, has had in the
past, why is there still interest in interactive video?
What can it accomplish that other media can’t already
accomplish? Are there any real benefits from its use?

Analyzing the Task Before Choos-
ing the Medium

Before proceeding with a discussion of the capabilities
of CBIV as an instructional medium, it is important to
begin witha method for analyzing aninstructional goal
which will facilitate the selection of an appropriate
delivery medium. The selection of a presentation me-
dium should not be predetermined before analyzing
the problem before us. The effective design of instruc-
tion begins with an analysis of the instructional objec-
tives, learner characteristics, and the environment in
which instruction is to take place. Jonassen (1985)
presents a taxonomy for interactive, adaptive lesson
design which is helpful in analyzing the instructional
requirements necessary for guiding the selection of an
appropriate medium. He suggests that the instruc-
tional requirements be considered in terms of:

» task/content requirements of the objectives;

* type/level of learner-medium interaction;

* type/level of adaptation by the medium that

is required;
* the characteristics of the medium neceded to
provide that adaptation.

Task/Content

Task requirements may vary as a function of the con-
tent or as a function of the objectives for the program.
Learners should receive the treatment that best models
the processing requirements of the task. The sequence
of the presentationmay also bealtered toaccommodate
differences in task or content requirements. For ex-
ample, the discovery or inductive approach (EGRULE)
is recommended if the goal of instruction s for learners
to be able to transfer rules to novel situations.

If learners are aware of the structure of knowledge
being studied, their comprehension of the content im-
proves. The structure or organization of the content
that is being presented can be signaled explicitly to
make it easier to comprehend. The structure of the
content may also be reflected in the structure and
sequence of the presentation. Structuring content at
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this level attempts to represent things the way they are.
The different classes of content structure have been
conceptualized to include world-related, concept-re-
lated, and inquiry-related perspectives (Posner and
Strike, 1976).

Learner-Medium Interaction

The interactive dimension of interactive technologies
describes the way in which learners respond to an
instructional program. The morementallyactive learners
are as they process information from instructional
materials, the more likely they are to generate meaning
(Jonassen, 1985). The nature of learner-medium inter-
actions can be viewed in terms of the task, the level of
processing required to complete the task, and the con-
text in which the instructional program will be used.

Task analysis needs to consider both the nature of the
learning task and the content level of the material
being processed. Learning tasks represent either “re-
member” or “use” learning behaviors. A “remember”
task entails only recall; at the “use” level learners apply
knowledge. Content level refers to the type of infor-
mation being processed, which determines the type of
knowledge constructions necessary for acquisition.
There are a number of taxonomies which classify con-
tent. Merrill’'s Component Display Theory distin-
guishes between facts, concepts, procedures, rules and
principles. Landa (1983) makes a clear distinction
between knowledge and skills, emphasizing their
interconnectedness (cf. Dijkstra, 1990). Itisimportant
to make both instruction and evaluation procedures
consistent with the nature of the task to be learned.

Learning is a constructive process. Interactive instruc-
tional designs should encourage the learner to con-
struct more elaborate mental representations, rather
than respond reflexively to information onascreen. In
designing interactive lessons, the designer needs to
encourage the learner to access prior learmning and
relate the new material more consistently to it.

Adaptation by the Medium

Adaptive designs enable the delivery of alternative
instructional sequences based upona variety of learner,
content, or situational characteristics. Lesson strategy
or content can adapt to the learner (external) or to the
information (internal). Extcrnal adaptation can occur
through:

* branching on performance;

e diagnosing prior learning;

* accommodating to learner characteristics;

¢ learner control of instruction;

* knowledge-based systems;

* curricular adaptations.
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Instructional programs can internally adapt in terms of
task requirements, content sequencing, content struc-
ture, and curriculum development.

Characteristics of the Medium

Computer-based interactive video is a complex combi-
nation of technologies. In order to fully understand its
attributes, capabilities, and potentials we need to look
at its many component parts. From an educational
standpoint, we are not only interested in how they have
been typically used, butin what they can potentially be
made to do.

The aspects of media identified by Salomon and Winn
(Salomon, 1979; Winn, 1987) as potentially affecting
learning are important factors to consider when de-
signing instruction and choosing a medium to use. A
thoroughanalysis of the critical features of a medium or
technology, its most essential characteristics, and the
activities afforded by the medium, are also important
considerations in choosing a delivery vehicle for in-
struction.

Themost important capabilities afforded by computers
as partof an instructional system include: the ability to
engage the learner (requires interaction); levels of con-
trol (adaptability); and management capabilities (e.g.
clata storage and manipulation). CBIV isan interactive
‘echnology. Interaction need not be thought of as re-
quiring an observable response. The activity should
keep the learner mentally active through the use of
authentic activities. The instruction needs to support
learners in the construction of knowledge. Activities
whichrequire the learner to access prior knowledge to
classify, compare or contrast to discover relationships
or a structure to the content itself, support the level of
interaction needed for the learner toacquirea meaning-
ful understanding. Instruction can be designed which
explicitly supplants mental operations accomplishing
specific cognitive functions that some learners do not
possess theskills toaccomplish on their own. Supplan-
tation can be used both to facilitate knowledge acqui-
sition and to cultivate mastery of the mental skill in-
volved. It has been suggested that the amount of
compensation be manipulated, beginning with full
support which is gradually withdrawn.

The effectiveness of an interactive design is dependent
not only on the interaction itself, but on the way that the
instruction responds or adapts as a result of the inter-
action. Instructional designs canadapt to the learner or
to the information by adaptation of the lesson strategy
or content (see Adaptation By the Medium above).
Adaptatinn can also occur through learner control of
theinstruction. CBIV can provide learners with control
over therangeand depth of content, including thelevel
of difficulty. Itcan also provide learners with strategy

options, choice of examples (e.g. context, number), and
choice of amount of practice. L~arners may also be
given control of the density of presentation, modality
options, and navigational control, including the ability
to exit and reenter the program. Learners are often
given control over the pace of presentation, particu-
larly where text is concerned.

While the idea of giving students control of their own
learning has a strong intuitive appeal, research has
shown that learners do not always choose what is best
for them. Low-ability students often rush through
instruction, while high-ability learners explore every
possible branch of the instruction.

Research on Learner Control

Research on learner control of instruction indicates
mixed results in terms of student achievement. Kinzie
(1990) discusses possible explanations for the inconsis-
tent results from researchcnlearner control. The use of
a behaviorist rather than a cognitivist orientation is
presented as a possible source of inconsistent findings
inlearner control research. A cognitivist design allows
for student control over direction and monitoring of the
learning process. In a cognitivist design instruction
also tends to be at higher difficulty levels and is pre-
sented inlargerchunks. This type of instructionis more
“far transfer” where the relevant outcome islong-range
achievement and continuing motivation to learn.
Therefore, in research where achievement measures
are used whicharemore typical of abehaviorist design,
(i.e. immediate recall, more “near transfer”), the real
effects of learner control may not be measured.

The second possible source for inconsistent findings in
learner control research, cited by Kinzie, is that of
individual student differences. Individual differences
play an important role in how learners process infor-
mation and utilize control of instruction. One cannot
assume that controlis mindfully experienced (Salomon
& Gardner, 1986; Chanowitz & Langer, 1980). Moti-
vation, perception of task, and preferred learning
strategy ali affect how individuals tend to, or choosc to,
process information or perform activities presented to
them during instruction (Salomon & Gardner, 1986;
Salomon & Leigh, 1984). Learner control research has
identified student aptitude, degree of inquiry, and
prior conceptual understanding as individual diffcr-
ences which affect the use of learner control. Students
possessing high aptitude, high inquiry, and prior con-
tent knowledge tend to benefit from the use of learner
control.

The third source identified by Kinzie is that of dis-
comfort/inexperience in exercising control options.
Toadequately measure the possible benefits of learner
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control, whetherachicvementor attitude, students need
to be experienced with using the technology and must
know how to effectively exercise control. Instruction
should include information about learner control op-
tions and practice in exercising them. Control options
also need to be both appealing and non-threatening.

Research on learner control has shown that learners
don’t always make the right decisions in controlling or
managing their own learning. This may oftenbe dueto
deficient learning strategies, meta-cognitive skills, ex-
isting conceptual schemata, or motivation. Adaptive
instruction, where computer-based algorithms prescribe
the best strategies for individual learners, has pro-
duced higher levels of achievement than total learner
control. But learner control studies do support long-
term retention, positive attitudes, and a strong, intui-
tive appeal for learner control (Milheim and Azbell,
1988).

Learner control withadvisement not only appears to be
a good compromise between the benefits of adaptation
and the appeal of learner control, but is also supported
by research when compared with learner or adaptive
control. Advisement can make suggestions on how to
exercise controland whento useit. Advicecanbegiven
as to the optimal amount of practice which is needed,
based on sophisticated models. Advice can also be in
the form of information to aid learners in making
decisions in managing their own instruction, such as
how the student’s performance compares to program
criteria. Based on performance, students can also be
advised toreview previously presented content. When
advising, a rationale should be provided so that stu-
dents can make informed selections and may learn to
manage their own instruction (Milheim and Azbell,
1988).

One alternative to full learner control is to limit the
initial control which is given to the student, until the
student can demonstrate that he/she possesses the
basic knowledge schema required to make meaningful
decisions as the instruction proceeds. As the learner
masters the required basics, control can gradually be
turned over tohim/her. Whilestudents canbeallowed
to choose what instruction they feel they need, rather
than simply allowing them to omit important informa-
tion, they could be given the option of testing out of the
instruction.

The Potential of Interactive Video

If media are only vehicles for instruction and do not
directly influence learning, when is it appropriate to
use them? Clark views the benefits derived from the
use of media in education and training as being primar-
ily economic in terms of saving a significant amount of
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instructional development, learning and delivery time,
and money (Clark, 1987).

Bosco (1984) discussed several issues with regard to the
implementation of videodiscs in education. He stated
that , “Effective utilization involves an understanding
of the points of convergencebetween capabilities of the
interactive video system and the nature of educational
tasks.” (p. 14). The capabilities that he views as benefi-
cial to the educational use of interactive video include:

* replicability and cost of instruction;

* responsiveness to human variability;

* active participation;

e the use of video information;

* assessing and managing instruction;

e the video chalkboard;

e the video (reference) book;

* the video teacher (intelligent tutor).

Some of the above capabilities are due to the computer
component, others are due to the video component,
while others are only possible through the unique
combination of these capabilities.

Interactive video combines characteristics of video with
characteristics of computers. When designing interac-
tive video, the strengths of each are utilized. Comput-
ers and video complement each other; the strengths of
one offset the limitations of the other. The primary
strengths of video are its realistic depictions and ability
to show motion. It also provides for quality audio.
Video is generally limited by an inflexible linear pres-
entation and an inability to engage the learner, who
remains a passive observer instead of becomring an
active participant. Video does not easily lend itself to
the instructionof higher order skills and does not adapt
to individual learner needs. The primary strengths of
computers are their flexibility, levels of control, ability
to engage the learner, and management capabilities.
They are limited by a lack of realism and dramatic
power. CBIV gives us the power to create a learning
environment that engages the learner, can adapt to
learner characteristics, can empower learners to take
control of their own instruction and can utililize real
images and motion, thus being capable of teaching not
only higherorderconcepts, principles, procedures,and
motor skills, but also lending itself to instruction deal-
ing withattitudes. CBIV canalso be used as a powerful
tool to aid the learner in acquiring learning strategies
and meta-cognitive skills.

One additional powerful application for intcractive
videoisin distanceeducation. The Yugtarvik Muscum
P:oject in Alaska is a good example of this type of
application. This project developed culturally-relevant
interactive programs so that students in distance edu-
cation courses would be less dependent on learning
over the telephone and more likely to become self-
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learners through on-site interactive systems. The dual
audio track on the videodisc made it possible to have
the program presented in both English and Yup'ik (cf.
Sponder and Schall, 1990).

The use of interactive video can provide both on-
campus and distance students with a richer, more
effective environment for learning. It can provide the
additional benefits of magnifying live demonstrations,
the ability to replay in slow motion, to show close-ups,
to pause and rewind, and to choose time and place,
that are not present with live lectures. CBIV can aid
students in internalizing complex ideas and skills. It
can offer applications in numerous contexts to aid in
the transfer of skills to multiple situations. CBIV can
provide students with a supportive environment within
which they are allowed to think at their own pace, are
given the opportunity to rethink assumptions, and
have the time to reflect on their own learning (Ehrmann,
1990).

Conclusion

The potentials of computer-based interactive video
will only be realized through the design of quality
instructional programs and proper and effective im-
plementation. In order to design quality programs,
numerous interacting factors which affect the design
need to be considered and thoroughly understood.
Among these are the factors depicted in Figure 1.

When designing CBIV, the interactive and adaptive
capabilities should beused to engage learners mentally,
providing learners with activities which will aid them
in constructing their own understanding rather than
presenting information to be absorbed. Effectively
designed instruction should help students to develop
learning strategies and meta-cognitive skills. Weshould
not use this powerful medium to present information
to passive learners from which only the rote recall of
information is required. Not only is such a use a waste
of resources, but we will be running the risk of learners
perceiving the medium as requiring little effort.

Most importantly, the best designs will not be effective
if both teachers and students aren’t taught how to
effectively use both the technology and specific pro-
gram options. The way that an instructional program
is used is crucial.
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Corporate Training and Development. Alexander
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development in a changing environment; Instructional design,
instructional media and effective performance; Effectiveness of
training programs; and (Inter)national studies.
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theme of the Conference. Proposals for poster sessions,
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Paper proposals are to be submitted before March 1, 1991.
The completed papers are required on July 25, 1991.

Please address paper proposals and all inquiries about the
Conference to: Martin Mulder, University of Twente, De-
partmentof Education, .0.Box217,7500 AE Enschede, The
Netherlands.
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Establishing an Instructional and Facuity
Development Effort at SUNY-ESF: A
Status Report and Perspective

Charles M. Spuches *

We are in the midst of an unprecedented period of
interestin the quality of teaching and learning in higher
education. Criticisms and solutions for assessing and
improving the quality of education at the post secon-
dary level abound in the academic and popular media.
Thisarticle profiles oneinstitution’s proactiveresponse
to the challenge of maintaining and improving the
quality of academic programs through an instructional
and faculty development effort. Although several
unique factors shaped this effort—the specific goals
and expectations, the particular character and priori-
ties of the institution, thekey individuals involved, and
the resources available—it provides lessons and ex-
amples that have implications for similar efforts. This
reportonour efforts here at the State University of New
York, College of Environmental Science and Forestry
(SUNY-ESF) is intended to be of practical value to
instructional d2velopersand academicleaders invoived
in similar effc. s to establish or enhance instructional
improvement programs in other college, university, or
training and development settings.

Background/Context

The instructional and faculty development effort de-
scribed in this paper is being conducted at SUNY-ESF
in Syracuse, New York. ESF has approximately fifteen
hundred undergraduate and graduate students and
one hundred thirty faculty in eight academic units.
Withinits professional, disciplinary and research areas
the College is one of the largest and most productive
institutions in the country. The College enjoys a solid
traditionand in several areas has an international repu-
tation. ESF also has a long-established affiliation with
its neighbor institution, Syracuse University.

In the late 1960s and early 1970s virtually all SUNY
schools, including ESF, established Educational Com-
munications Units. These units were equipped with
one or more television studios and photo labs and were
staffed with personnel versed in television production,
photography, graphics, audio, film productio, and, on
occasion, instructional development. Whilean instruc-
tional development line existed in the Educational
Communications Unit at ESF, it was never filled. Over
the years, throughattritionand reassignment, the unit’s

staif decreased fromeight to four (a televisionengineer,
amedia engineer, a photographer, and a secretary). Its
rolein providing support to the College’s instructionai,
research, and public service programs, however, has
continued.

In the spirit of renewed interest in linking college-wide
course and instructor evaluations to instructional im-
provement, along with the initiation of a learning re-
sources center concept within its library, ESF in 1986
initiated a search for a Coordinator of Instructional
Development. The Coordinator position was to report
to the Director of the Library and Learning Resources
Center (LLRC) and to have two major areas of respon-
sibility: (1) supervise the educational communications
unit (renamed Instructional Services) of the LLRC and
(2) provide instructional consultation and support to
faculty and administrators. Instructional Services-re-
lated duties included supervision of the Unit’s person-
nel, operations (e.g., media services, teleconferencing,
video production), and budgets, as well as of the relo-
cation and renovation of several cf the Unit’s major
functions and facilities. Theinstructional development
duties were not as clearly defined; rather they beganto
take shape during the first year and they continue to
evolve. The remainder of this article will focus on the
considerations that were addressed and the current
elements in the instructional and faculty development
effort.

The Innovation

By the fall of 1987 the College had in place its first
Coordinator of Instructional Development and an in-
structional development effort was initiated. The new
effort was guided by two key considerations: first, not
toreinvent the wheel, and second, to mate sure that the
wheel fit. Every attempt was made to integrate and
adapt to the ESF context the best of instructional devel-
opment theory and practice in higher education con-
veyed throughtheliterature (c.g., Diamond, 1989; Sachs,
1984) and gained through experience. There was a
keen awareness and eagerness to avoid imposing ap-
proaches that were incompatible with the culture and
pricrities of ESF.

Instructional Developments
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Although well established at several institutions, in-
structional development —the position as well as the
person holding the position—was new to ESF and was
considered an inngvation as defined by Rogers (1983),
(i.e., “anidea, practice or object thatis perceived as new
by an individual or other unit of adoption”).  r'he
implementation process was therefore guided by in-
structional and faculty development and diffusion of
innovation principles (e.g., Centra, 1978; Davis, et. al.
1982; Kozma, 1985; Rogers, 1983; Shrock, 1985). It
became immediately apparent that established ap-
proaches, especially the Syracuse Model (Diamond,
1989) with its emphases on a team approach to plan-
ning and on the cost effective use of resources, could
serve as excellent starting points. It was imperative,
however, to properly adapt and to further develop the
model for ESF. ESF’s particular characteristics, such as
its size, science and engineering crientation, state affili-
ation, and unionized environment had to be fully con-
sidered.

Aninitial step was to identify key decision makers and
opinion leaders (Rogers, 1983) who could guide, con-
tribute to, and promote instructional improvement ac-
tivities. This informal team consisted of the academic
administration, department chairs, and faculty govern-
anceleaders, particularly the chairof the Committeeon
Instruction. An extension of this team consisted of
curriculum coordinators (present in several depart-
ments) and individuals who had been recognized for
theirteaching excellenceby campusand SUNY awards.
Through forma! meetings, a variety of publications,
and informal conversations, this group (along with
many other faculty) helped tc identify the priorities
and direction of the College and to formu{atea plan that
optimized instructional development resources (for
example, see Diamond, 1989).

In time, two primary goals were established for the
instructional development effort: (1) to complement
and yet contribute in a unique way to the College’s
established network of instructional improvement ef-
forts; and (2) to move beyond the efforts of a small
number of individuals by engaging the majority of the
faculty in new development efforts, thereby realizing
the institutionalization of an enhanced instructional
improvement program.

Since the use of instructional development services is
voluntary (what Rogers, 1983, describes as an individ-
ual or optional type of innovation-decision process),
the credibility of the developer as a colleague as well as
the utility of the development process had to be estab-
lished among the faculty. To this end, theinstructional
development effort was portrayed as one facet of an
already ongoing system for enhancing the quality of
teaching andlcarning. The appointmentof anin-house
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instructional consultant with expertise in instructional
systems and experience as a faculty member was sub-
mitted as tangible evidence cf the College’s recognition
ofand commitment to assisting faculty with their often-
times competing responsibilities of teaching, research
and service. It provided a person whose chief respon-
sibility was to work jointly with faculty as a resourwe,
linker, and consultantin order to facilitate their instruc-
tional improvement efforts. This approach, it was
believed, would contribute to achievement of the first
goal and would likely result in the acceptance and
involvement of instructional development assistance
in instructional, course, and academic program plan-
ning and decision making.

Realization of the second goal, institutionalization of
an enhanced mstructional improvement effort, was
necessary if the effort was to result in long-term signifi-
cant, positive impact upon the quality of the academic
program and the environment in which it exists. This
required broad-based commitment and active involve-
ment ininstructional development activities by faculty
and all others associated with the academic environ-
ment. As Diamond (1989) explains:

While we may focus on courses and curricu-
lum, we should also keep in mind that what
goes on in the classroom cannot be separated
from the total instructional experience of stu-
dents. No matter how effective we are as
teachers, and no matter how well-designed our
courses and curricula are, we will not be suc-
cessful if our libraries are not conducive to
studying, if our residence halls provide our
students with little personal support, if few
opportunities for recreation exist, and if we, as
faculty, are rarely available to meet with stu-
dents outside of the classroom, laboratory, or
studio. Optimumlearning requiresa richsocial,
cultural, and physical environment. Such a
setting does not happen by chance; it must be
nurtured and planned and must involve the
participation of staff from the offices of student
affairs, residential life, and numerous other of-
fices throughout the institution (p. 3).

The primary task during the effort’s first few years was
to guide faculty through the innovation-decision proc-
ess. As described by Rogers (1983), “the innovation-
decision process is essentially an information-seeking
and information-processing activity in which the indi-
vidual is motivated to reduce uncertainty about the
advantages and disadvantages of the innovation.”
Rogers conceptualizes this asa five step process involv-
ing: (1) knowledge, (2) persuasion, (3) decision, (4)
implementation, and (5) confirmation.
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The particular mix of instructional development serv-
ices and activities was selected based on the nature of
this process, the goals outlined above, and on consid-
erations of constraints and resources available. Key
innovation characteristics that relate strongly to adop-
tion and institutionalization, namely the innovation’s
relative advantage, compatibility, complexity, triala-
bility, and observability (Rogers, 1983) were also con-
sidered in the planning process. These criteria aided
the selection of strategies that would provide to faculty
a balance of both short-term/immediate experiences
withinstructional developmentalong withexperiences
that required long-term involvement. As an additional
perspective, teaching was thought of as both a folk art
and a fine art: acreative process that requires presence
and spontaneity, similar to the improvisational abili-
ties of a jazz musician or the adjustments of a master
carpenter, as well as preplanning, analysis and design,
much like the preparation and deliberations of a com-
poser or architect. Resources and support were se-
lected to address each dimension.

Elements of the ESF Insiructional
Improvement Effort

Brief descriptions of the current major elements of the
instructional and faculty development effort are pro-
vided in the following section.

Seminars on instruction. A series of instructional and
faculty development seminars entitled “Seminars on
Instruction” was established. This approach was cho-
sen to complement the once-a-year format already
used by the institution. It was felt that instructional
improvement, as a substantive process, required con-
sistent if not constant stimulation. The seminars were
intended to be a convenient way to keep the spirit of
instructional improvement alive and active in the
minds and schedules of our faculty. They were pro-
moted as a means to introduce new concepts and
approaches to teaching as well as to discuss and recon-
sider familiar topics. Also, since the development staff
consisted of one individual, seminars were seen as an
efficient means to disseminate information and inter-
act with a wide cross section of faculty.

Seminars were scheduled regularly throughout the
semester as noon-hour brown-bag lunch meetings.
Coffee or other refreshments were provided. Faculty
were invited to join with their colleagues to discuss
important issues related to teaching and learning at the
College. Seminars were presented either by the Coor-
dinator of Instructioral Development, by faculty,
jointly, or by outside guests. An emphasis was placed

on encouraging active faculty participation and dis-
cussion.

At the beginning of each semester a letter describing
the tentative scheduleand list of seminar topics for that
semester was sent to department chairs and to faculty
governance leaders. Their assistance in encouraging
faculty participation was requested along with their
ideas for future seminar topics. Key objectives were to
select seminar topics that directly addressed faculty
requirements and interests and to schedule them to
coincide with the ebb and flow of the academic calen-
dar. Topics to date have included, for example, sylla-
bus development, collecting and using informal stu-
dent feedback, instructor and course evaluations, the
SUNY faculty grants program, and academicadvising.

Announcements for each seminar are distributed to all
faculty several days in advance and include a short
tear-off at the bottom. Faculty are asked to complete
and return the tear-off section toindicate their inténtion
of participating or to share comments, again to gather
ideas on topics of interest. Aware of the full schedules
of faculty, the day before each seminar all faculty who
indicated they would attend received a mailed re-
minder.

All seminars conclude with a short evaluation consist-
ing of three closed- and two open-ended questions.
These data, along with any and allanecdotal comments
provided, are used to adjust seminar scheduling and
format and to select future seminar topics. At the
conclusion of each semester, a letter is sent to individ-
ual faculty to acknowledge their participation in the
seminar or seminars attended as a demonstration of
their active interest and commitment to our collective
goal of instructional quality. A copy of each letter is
sent to theappropriate department chair or supervisor.

Participation in the first six seminars totaled over one
hundred faculty and staff, approximately seventy-five
percent of full time teaching faculty. Related efforts
have included offering a seminar for faculty new to the
College and a seminar on academic management for
department chairpersons to be offered in the fall of
1990.

Not all faculty have attended nor are they expected to.
In effect, the seminar approach is a broad brush stroke.
The downside of this approach is that it is difficult to
determineif theideas raised and information gained in
seminars makes its way into the classroom or directly
resultsinan improved teaching/learning environment.
Nevertheless, the opportunity for faculty from across
campus to gather to address teaching and learning
issues is a cost effective and gratifying way to further
the cause of instructional improvement. This opportu-
nity for con*s"tand interactionbetween faculty and the
instructional consultant has resulted in a number of
requests for follow up assistance.

Instructional Develosments
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Consulting. A second facet of the instructional devel-
opment efforts is consulting. Consultations involve
individual or occasionally small groups of faculty who
want to explore a particular instructional topic or prob-
lem. Issues may be triggered by a recent seminar or
emerge directly from the faculty member’s current
teaching assignment. While some consultations with a
faculty member may require only one session and are
comprised of a brief discussion, the sharing of materi-
als, or the referral to another resource person, many
involve several meetings over the course of several
weeks. A high priority is given to all requests for
consultation and are considered an important compo-
nent of the development mix.

The time and effort spent consulting one-on-one with
faculty is not without its limitations. Brief consulta-
tions often do not provide the opportunity for careful
in-depth analysis of an instructional problem. Perhaps
too often a quick fix to a symptom is addressed at the
expense of identifying and analyzing an underlying
problem. Butsuchinteractions do create opportunities
for further development. If the faculty member finds
this a productive experience, then consulting opportu-
nities can be viewed as a preliminary step to more
formal course or curriculum projects.

Course and curriculum development projects. By the
Summer of 1988 there were opportunities for several
course level projects. Course development projects
involve working with individual or faculty groups to
revise, update or restructure an existing course or to
plan and develop a new one. Such projects follow
standard procedures of established development units
or agencies. They involve a team approach (developer,
faculty as content expert, production staff, etc.) and are
guided by project management, consulting and in-
structional design principles (for example, see Evensky
and Spuches, 1989). In this mode, the developer works
not from a discipline perspective but in a process facili-
tator role, providing instructional design expertise and
project management skills. The process roatinely in-
volves helping faculty to clarify goals, organize con-
tent, design materials, and select teaching/learning
strategies; in other words, to help make explicit many
of the aspects of instructional planning that are often
implicit or on occasion absent. The tangible outputs or
products of such a process often include an enhanced
syllabus or course guide, significant changes in con-
tent, and revisions in the instructional format of the
course.

Two issues related to recent course development proj-
ccts deserve comment. First, there have been occasions
when new course or curriculum redesign efforts have
occurred in which development services have not been
utilized. On other occasions, development assistance
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was requested after critical design decisions were al-
ready made or were assumed to have been made. The
challenge of overcoming resistance, of involving fac-
ulty, and of being involved in educational develop-
ment projects is an issue addressed oftenin faculty and
instructonal development literature.

The concern for integration and utilization at ESF is, in
part, the result of the voluntary nature of the innova-
tion-decision process, although a voluntary approach
is the favored one among instructional change practi-
tioners. Itmay bearesult, too, of instructional develop-
ment being located within the LLRC, instead of being
tied directly to the office of the chief academic officer,
where it may gain more immediate visibility and credi-
bility (Diamond, 1989; Sachs, 1984; Weimer, 1990). Itis
also due to factors commonly thought to impede fac-
ulty participation in development projects such as the
competing demands on faculty dme (for example, sce
Spuches & Doughty, in press). In any case, further
formal and informal communication about the sub-
stantive role the development process can serve is
necessary if the impact of instructional development
services is to increase.

Second, many of the course development projects un-
dertaken have involved either special topics, low en-
rollment, or elective courses. The opportunity to work
on projects of this type could very often not be afforded
at a larger institution which, even with the benefit of
larger staffs, often must focus on the promise of higher
impact. This opportunity to focus on projects that may
be considered incidental in some contexts, underscores
one of the unique benefits of in-house educational
consulting services ata smaller institution. With alow
development staff-to-faculty ratio a greater amount of
flexibility and attention may be achieved.

Participation in College Faculty Governance. The
Coordinator of Instructional Development positionisa
professional siaff position. Shortly after the position
was created, however, the College faculty voted to
grant the Coordinator of Instructional Development
local faculty status. This designation carried withit the
opportunity to vote in governance meetings, serve on
thesis and dissertation committees, and other privi-
leges and responsibilities. Most notable was the oppor-
tunity to participate in faculty governance, first as a
member and then as chair of the Subcommittee on
Instructional Quality (a subcommittee of the Commit-
tee on Instruction, one of three core faculty governance
committees along with research and public service).
Invclvement as an elected member of faculty govern-
ance was unanticipated. Ithas, nevertheless,cometobe
considered potentially one of the most effective and,
without doubt, one of the most valued opportunities to
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sense, a formal role in faculty governance legitimizes
the role of the instructional developer as an instruc-
tional change agent and integrates instructional devel-
opment within the faculty system.

A major undertaking of the Subcommittee on In-
structional Quality was the recent initiation of the
College’s first newsletter on teaching and learning. To
be published three times a year, this newsletter is a
declaration of the faculty voice that quality teaching
and learning is valued. The newsletter includes news
on instruction-related events (seminars, grants and
awards, etc.), articles written by ESF faculty, and ex-
cerpts or reprints of timely and relevant materials from
a variety of sources. Although only two issues have
beendistributed, comments from faculty and adminis-
trators suggest the newsletter will serve as an effective
way to disseminate information as well as to focus
attention on and give recognition to the faculty’s indi-
vidual and collectiveinstructional improvement efforts.

Summary

The mix of instructional and faculty development ac-
tivitiesimplemented at ESFis designed to optimize the
impact of a single development staff member and to
achieve both breadth and depth of involvement and
effectivenessin facilitating instructional improvement.
Although seminars and newsletters require moderate
investments of production time, they reach a large
number of faculty and reap important short-term re-
wards, particularly in addressing the initial stages of
the innovation-decision process. Activities such as
consulting and coordinating projects require more in-
vestment of time and take longer to establish but are
likely to achieve more substantive long-term benefits.
involvement in faculty governance indicates a signifi-
cantdegree of facultyacceptance of instructional devel-
opment and suggests that the development effort is on
its way to institutionalization.

Certainly all expectations and goals have not been fully
achieved, but with the concerted efforts of faculty and
administrators, a foundation has been built for further
work. Priority in the near future is to obtain external
funding support for instructional improvement proj-
ects and to continue to build broad-based support for,
and involvementin current instructionalimprovement
efforts.
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Job-Aids

MAP #6

DEVELOPING STRUCTURAL COMMUNICATION EXERCISES:

facts of our domain? What are the relation-
ships that exist among the elements? How
do experts use or study this domain of
knowledge?

Procedure

Introduction This jeb-aid is a continuatinuation of the maps structural communication methodology and their use in the design
of automated case study excercise. This map can be no more than an overview of the process of designing,
developing and producing Structural Communication units. Each step in this procedure would require one, or
several, further maps to describe and document it fully. I have, however, given references to sources that describe
specific steps of the procedure more fully. I have given references to sources that describe specfic steps of the
procedure more fully. Full references are listed at the end of the article by Pusch and Slee, in the previous journal
issue.)

Procedure Step/Activity Examp le/Method
1 "Macro" 1.1 Identify a Domain L. . )

Analysis Choose a subject area/issue/ complex skill/ ;Zrntena for s‘electlon'may bl:z econo‘rm;: or d‘rawn
problem area which justifies expenditure of | Tom educational philosophy, curriculum, ideal-
resources in order to improve human com- | iSM,humanism, or popular demand.
petence in "higher order cognitive skills".

1.2 Study the Domain Involved Study expert/novice discrepancies and their root
Is there a complex structure that must be causes. Attempt a first “mapping” of the domain.
“understood™? Does "understanding” at a
deep level transfer to life/job competence?
1.3 Assess Suitability of 5. “Understanding" is a variable rather than a fixed
Check thatthedomainbeing considered has entity. Alternative viewpoints/theories existand
many complex problem areas that require should becompared. Successful problem solving
analysis/understanding/solutions. The involves the weighing up of alternatives that
successful expert strategies in the domain have positive and negative aspects.
are not algorithmic, but require heuristic
expertise and judgment.
1.4 Define “the overall intention" The"intention" at this stage is the goal we hopeto
What is it that we aim to achieve by the S.C. achieve. To that extent, it is analogous to an
exercise? What "insights”and "understand- "overall objective”, but it may well be phrased in
ings" (rather than specific behaviors) are we “process” rather than "product” terms. Later, this
hoping to promote? Wtat overall problem "intention” will be communicated to students, as
areas are we going to investigate? a form of introduction.

2. "Micro" 2.1 Analyze the Selected Domain Techniques abound: brainstorming; pattern not-

Analysis What are the concepts, principles and key ing (Field 19 ); mind-mapping (Buzan 1974). The

analysis of experts' use of the domain may draw
on any of the emerging knowledge acquisition
techniques (card-sort; personal construct grid).

2.2 Develop a “concept map"”
This is a visual representation of the struc-

turcofthe domain, which may act as aguide
to your later exercise design and develop-
ment. The concept map is also a tool for
validating your understandingof thedomain
against other experts. 1t may be developed
by ateam of experts, but if itis an individual
creation, should be debated with other ex-
perts (of various "denominations,” if pos-
sible). Two common ways of concept
mapping are: (a) Entailment Meshes (Pask
19 ) that show "clustering” of ideas, and (b)
Directed graphs/networks that show de-
pendence/relationships.

(CSe—"
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2.3 Identify Dimensions and Viewpoints
Theanalysisofthedomain and thedevel-
opment of an overall concept map serves
to identify the principal DIMENSIONS
(content oriented) and VIEWPOINTS
{peopleoriented) whichunderliedebate/
divergence/uncertainty/opinion in the
selected domain. These should be inter-
related in order to identify theissues that
might most usefully beaddressed in your
S.C. exercise. The dimensions and view-
points can be better identified and IN-
TERRELATED by constructing a DI-
MENSIONS-VIEWPOINTSTABLE. The
example shows a table produced for a
Business case study.

Dimensions
Technical Social Financial
Viewpoints | viability necessity viability
Management ? ? ?
Shareholders ? ? ?
Trade unions ? ? ?

3. Design of
the Exercise

3.1. Select Overall Strategy

The decision between basically “"exposi-
tive" (reception-learning) and "experien-
tial”(discovery-learning) approaches will
influence most of the later design and
development activities. Also, it is impor-
tant to decide whether individual study
or group discussion will be the primary
mode of interaction with the S.C. pack-
age.

In "expositive” lessons, the 5.C. exercise would be
the "practice” stage which follows prior teaching of
facts and theory. In "experiential” lessons, it may
precede any teaching, presenting an initial "situ-
ation" for analysis, and in the discussion stage,
leading to the "discovery” of both basic concepts
and their interrelationships.

3.2 Define the "intellectual challenge”
Thisis theelement of "deconditioning”of
previously held assumptions, together
with the element of "excitement” brought
about by engagement in an interesting
and complex problem-solving exercise.
How will you author the exercise to
achieve these two effects? What "specific
tactics" can you think of?

Thekind of challengewhichisappropriatedepends
on the SPECIFICINTENTIONSand on the STRAT-
EGY selected, as well as on a variety of STUDENT
CHARACTERISTICS. The "challenge” must bring
the student “up against it" so he cannot remain
passive towards the exercise. This is probably the
most creative part of the 5.C. authoring process.

3.3 Define problem-set
Theissuestobeexplored (2.4) mayalready
define the problem areas adequately. But
it is important that the problems posed
interact with each other presenting alter-
native/conflicting perspectives on a
sitvation. Typically, between 3 and 6
interrelated problems should be defined
at this stage.

The process of defining problem areas may be
visualized as follows:

Situation Problem Areas Stated problems

O
O
@"% :
O

4. Detailed
Development

4.1 Select Response-Matrix ltems
Having got a first draft of the problems to
be set (3.4), you can select/brainstorm
items worthy ofinclusion in theresponse-
matrix. Alltheitemspertaintothe knowl-
edge domain under study and most will
relate to one or several of the problems
(often in different ways). Typical rela-
tions are: Essential; Contradictory; Sub-
sidiary; Irrelevant. By drawing up a "rele-
vance grid" one can map the relationship
of cach item to cach problem. This will
help to select the most useful /powerful
items. Here is & relevance grid for the
sclection of the response matrix items.
Typically, continuctodevelopthelistuntil
vou have 15-30 useful/powerful items.

Problem
tem
Number 1 2 3 4
1 E | S S
2 } | S E
3 l C | C
4 S E | C
5 (o} | E E
6 | E | C
7 S 1 E E
8 | S C |
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4.2 Develop the Discussion-Guide

By examining the relations of all the items to
agiven problem, theauthor/expert/teacher
may hypothesize (or indeed know from ex-
perience) why certain items that are essen-
tial may be omitted or why some contradic-
tory itemsareoften included, etc. Thisallows
the author to plan a set of feedback com-
ments related to particular misconceptions
or viewpoints.

assume he has .
24 2 provide

7 misconception 1| Comment

2,4,8,20

assume he has

provide
Comment B

Y
8, 20

misconception 2

4.3 Develop the Presentation

This may be an existing document or situa-
tion from which the domain structure (2.1-
2.3), problems (3.2-3.4) and response-matrix
(4.1) were developed. Alternatively, it may
be necessary *o write/produce a set of spe-
cially designed presentation materials, suited
to the study skills of the target group.

Developing the presentation may call on special
authoring skills such as:

- Story/dialogue writing;

- Case-study writing;

- Role-play design;

- Simulation/game design.

In all cases, it is important that the materials
“make sense” to the tarzet students and that key
relationships are neither tca easy nor too difficult
to discern.

4.4 Develop the Comments

The comments must be written so as to
simulate a real dialogue with the reader.
Also, they must interact with the presenta-
tion, intention, problemsand viewpoints, so
as to give a sense of “wholeness” to the S.C.
exercise.

Some authoring hints:

- use a conversational style;

-avoid a dogmatic style;

- avoid “right/wrong” classification;
-ensurethat thereader has somethinkingtodoas
a result of comment;

-indicate that the author’sdiagnosisofastudent’s
response is tentative and open to error /bias.

4.5 Editing /Finishing

If necessary, writea final viewpoints section
to round off the exercise. Review all the
sections to ensure that they interact as ex-
pected.

- Are all sections similar in style/difficulty /chal-
lenge?

- Are all comments related to problems and pre-
sentation in a clear and meaningful way?

5. Formative
Evaluation

5.1 Developmental Testing
Ask several studentsto work through early /

incomplete versions of the study unit. These
should be one-on-one situations, as the stu-
dent can make free comments.

Problems must be in a fully defined state, but the
feedback comments may in part be “ad-1ib” or
developed on-the-spot in response to student
difficulties or questions.

5.2 Expert Review
Ask several experts/authorities to work

through the study unit. Notetheir comments
and theexercisein general and their specific
responses to the problems.

Look for:

- Technical inadequacies, and gaps in the “map”
of the domain, incorrect diagnosis of student
responses; inaccurate comments.
-Viewpointsdivergence, ortheextent and specific
issues on which the experts tend to disagree.

5.3 Field Testing
Try-out of prototype study unit under the

conditions in which you expect it to be used
in the future.

Consider use of the “coherence index” as a mea-
sure of the effectiveness of the unit. This index is
a weighted measure of the number of points on
which the student and the author “disagrec”.
Identify any user factors that may affect the pro-
cess of using the unit.

5.4 Final Revisions
As required.

Continue 5.1-5.4 for as many iterations as neces-
sary to ensure the quality of the $.C. unit.
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MAP #7

DESIGNING AND DEVELOPING CASE MATERIALS: Procedure

Introduction

Procedure

One form of presentation that may forin the core of a Structural Communication exercise 1is a case-
dsscription. This is a "scenario” describing a situation that requires comment or action on the part of the
participants. The article on the Case-Study Methodology, elsewhere in this issue, outlined some general
principles of case-study design. Here we shall elaborate on the design and development of the case materials.
The procedure suggested here is, of course, also applicable to the design of case materials to be used in the
more conventional, classroom-based, teacher led, case discussion methodologies. Aspects of this procedureare

drawn from the Havard Method of case-study. Others are based on Message Design principles.

Steps/ Activities

Examples

1. Define the
“problem”

Define the concepts and principles to be
exemplified /pointed out by the case.
What generality or generally applicable
skill should the participants practice
through study of the case.

Harvard business cases generally focus on one
management principle/strategy, such as effective
delegation, or effective communication. The SU/
IDD&E case studies give practice in specific heuris-
tic skills, such as front-end-analysis or lesson plan-
ning.

2. Analyze the
problem and
assemble the
data. Select or
create a
“situation.”

Look for relevant examples in the par-
ticipants’ real-life (or future) environment,
that can act as the basis of the case. True
cases maybeselected foradaptation. They
may be found in the professional litera-
ture. “Fabricated” cases must often be
created in order to meet the exact re-
quirements of the “problem.”

Sources of ready-made case material, for adoption
or adaptation, include: books/collections of case
studies; articles in journals; conferences/work-
shops. Sources of ideas and raw data for the cre-
ation of a case include: personal experience; ex-
perience of colleagues, organizational archives;
articles in newspaper/magazines; evaluation
studies.

3. Design the case
situation.

(a) Symptoms

(b) Structure

The “symptoms”: of the case are the
factors that should “catch the eye” of the
student and lead to an appropriate “di-
agnosis” of the general principles/phe-
nomena that the case is exemplifying.
These symptoms may be designed at
different levels of “strength,” thus mak-
ing the case more “obvious” or more
“difficult.” Some should be “critical” to
the case, others “incidental” and some
“irrelevant.” The “mix” oftheseisanother
factor in the “difficulty of the case.”

The symptosm:s are embedded in a struc-
ture—the interrelating elements or sub-
systems of the casesituation. Think of the
situation in systems-cnginecring terms.
Map out the sub-systems and their rela-
tionship to each other. Often these sub-
systems are the “characters” of people
who present the case data. Somectimes
they are the characteristics of a given
department or organization or group.
Other structural factors to consider are:
time-scale; a narrative, story-like context;
fair balance between alternative view-
points, reflecting reality; elements to
create interest and motivation in the tar-

get group.

In a case that is to exemplify the pressures and
motivations on university faculty with respect to
lesson preparation, a “strongly” presented symp-
tom might be: “the promotion and tenure system
does not reward my time investment in better
teaching.” A “weaker” version of this symptom
might read: “I did not get the student handout
written because I had this deadline to meet on an
AECT paper.”

A case situation involving faculty development in
a university may be designed as a system of view-
points of the various interested parties—the uni-
versity administration, the faculty itself, students,
etc. Thesemay be established in terms of generalitics
(e.g. a table of data from a staff or student survey)
or as specific characters who voice characteristic
viewpoints on the problem in question (e.g. Fred
Aspenis head of faculty development—he scesthe
problem as follows . . .).
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4. Develop the
case material

(a) Scenario
Database

(b) Questions

Write the core description in detail. This
will involve the creation of concise but
clear and complete descriptions of all as-
pects of the situation, full “scripts” or
dialogues for the characters, etc. Care
must be taken to embed the previously
defined “symptoms” in the case descrip-
tion at the required level of “difficulty.”
Care must also be taken to establish real-
ism. Dataand complexinformation should
be tabulated or graphed and placed in
wellorganized annexes foreasy reference.

Usually, the case description is accompa-
nied by questions. These have already
been defined inearlierdesign stages.They
must now be written, to match the detzils
of the scenario. They may be open ques-
tions (e.g. what do you think should be
done now) designed for group discussion,
or more “Instruniented” {e.g. theuseofa
response matrix in Structural Communi-
cation).

~ Some hints on style/structure:

-Use past tense for evaluative (what went
wrong) cases and present or future tense for
decision-making (what will you do now)
cases;

-Use factual, unbiased style, avoiding
implied comment/criticism;

-Use common technical jargon and slang but
avoid academic or over-technical descrip
tions;

-Avoid the inclusion of teaching material
(definitions, concepts, theories) inthe body of
the case material;

-Avoid the passive voice—put words into
the mouths of real characters and give the

characters names;

An “open discussion” question might be: “having
studied the viewpoints of the interested parties,
what would you recommend to the head of faculty
development at XYZ University”? An “instru-
mented” question might be: “Use the performance
problem analysis schema of Romiszowski (1981)—
select all the actions you think are appropriate to
this case.”

5. Evaluate the
case material
(a) Content

®) Style

(c) Develop-
mental
Testing

(d) Field Testing

The factual content should be checked for
authenticity, plausibility, technical valid-
ity.

The Styleand structure should bechecked
by other specialist case-writers.

If possible, perform some developmental
testing, by giving early versions of the
case materials to two or more typical
students. Revise and produce further
drafts.

Perform field-testing under the same
conditions that are expected in future
general use of the case.

-Use several subject experts as critics of the first
drafts.

-Several (possibly 3 or 4) different style/writing
experts should be consulted.

-Give the early drafts of the materials to sample
members of the target group in a one-on-one situ-
ation. Record their decisions, misconceptions, and
affective reactions to the material.

-If the case material is planned for group discus-
sion, then field test under these conditions. If the
case is for individual study, then replicate these
conditions. Some cases should be field tested in
both of these modes.

6. Developing a
Lesson Plan
a) Briefing

b) Case-Study

Case materials are a part of a lesson. They
should be established in an overall lesson
plan. It may be necessary to specify to the
user, just how the context of the case, and
its importance should be introduced.

There may be a particular “dynamic” to
the case-study stage. Also it may require
“instrumentation”.

The briefing may be part of a “teacher moment”
(group-discussion ones}, or it may be an introduc-
tory presentation to be studied by the student {in-
dividual case study).

Individual study/ small groups; special instru-
mentation; recording viewpoints; reporting back;
synthesizing.

¢) Debriefing Finally, it is necessary to plan the process | This is considered to be the most important and
of promoting reflection ad discovery | most difficult part of the task of case-method
learning. leadership.
165
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MAP #8

FURTHER READINGS

STRUCTURAL COMMUNICATION AND CASE-METHOD:

1. Structural Communication

Egan, K.(1976). Structural Communication. Belmont,
CA: Fearson Publishers.

Hodgson, A.M. (1974). “Structural Communica-
tioninPractice”. InRominszowski, A.J.(ed.) APLET
Yearbook o{Ed ucational and Instructional Technology.,
1975-75. London, U.K.: Kogan Page.

Romiszowski, A.J. (1986). Developing Auto-Instruc-
tional Materials. London, U.K.: Kogan Page.

2. Case-Method

Bromley, D. B. (1986). The case study method in psy-
chology and related disciplines. Chiclerter, U.K.:Wiley.

Chiesel, N. (1979). The interactive case: Computerized

techniques to teach the business case method. Technologi-
cal Horizons in Education. 6(5). 38-35.

Christensen, C.R. (1987). Teaching and the case method.
Boston, Mass: Harvard Business School Publishing
Division.

Masoner, M. (1988). An audit of the case study method.
New York: Praeger.

Pigors, P. (1976). “Case Method”, in Craig, R.L. (ed.).

Training and Development Handbook. New York: McGraw
Hill.

* Alex Romiszowski is a Professor of Instructional
Design, Development and Evalaution at Syracuse Uni-
versity.

The SU-Indonesian Alumni Reunion and IUT Conference.

One important and thoroughly enjoyed cornponent of the
Syracuse summer adventure in Indonesia involved partici-
pating in the first comprehensive SU alumni reunion held in
the country. Hosted by theIndcnesian Open University, the
National Center for Family Planning and the National Cen-
ter for Communications and Technology, an evening of
presentations, gift sharing, faculty remembrances and ex-
cellent dining was enjoyed by all. Syracuse schools and
colleges represented includeeé Maxwell, Management and
Newhouse, and from the School of Education the Adult
Education, Counselor Education and Instructional Design
Development and Evaluatioa graduate programs.

In addition to Syracuse administrators, staff and faculty
member participation, over one hundred Indonesian SU
alumniand family members participated intheevent held in
Jakarta. Over twenty-five additional alumni hosted SU
participants at the Improving University Teaching (IUT)
Conference in Jogyakarta.

Syracuse was well represented at the sixteenth international
conference on Improving University Teaching held this
summer in the first week in July. Jointly sponsored in
Yogyakarta, Indonesia by the Indonesian Open University,
Gadjah Mada University and the University of Maryland,
over 250 educational planners, rescarchers, developers and
faculty met to discuss strategies and plans for instructional
improvement in higher education.

Faculty, staff and administrators from Syracusc engaged in
a variety of activities including a) theme sessions presenta-
tions, b) structured issuc discussions, ¢) paper panels and

d) workshops. In addition, many SU Indonesian alumni
also presented papers, led discussions and joined with the
SU contingent on panels.

Other obligatory conference events required participants to
attend atraditional ballet with cast and orchestra of over 200
members, to have dinner at the Sultan’s palace and to visit
the Bourabador Temple, one of the seven wonders of the
world, built in the 6th Century as a monument to Buddha.

Conference topics represented in the papers and presenta-
tions offered by Syracuse representatives included the fol-
lowing:

1.Ron Cavanaugh, Robert Diamond, Peter Gray and Tony
Roberts - Changing Priorities at the Research Institution:
Focus on Teaching.

2. Robert Diamond - Developing Teaching Skills During
Graduate Education; A Practical Approach to the Design,
Implementation and Evaluation of Courses, Programs and
Curricula.

3. Phil Doughty - Aspects of the University Business Con-
nection.

4. Peter Gray - Using Formative Data for Faculty, Course/
Program, and Student Development.

5. Tony Roberts - Dealing with Problems: Lessons from
Syracuse University’s Sears Project.

6. Alexander Romiszowski - Use of Computer Mediated
Communications as a support to campus based courses.
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The Syracuse University Kellogg Project Enters Its Firal Year

TheSyracuse University Kellogg Project, a five-year research effort
funded in 1986 by a grant from the Kellogg Foundation, is in its
fifth- final year. The project has two main goals:

1.To process, promote research on, and provide broad access to the
University’s outstanding Adult and Continuing Education Re-
search Collection, using optical disk and computer technologies.
The collection contains more than 800 linear feet of manuscripts
and other materials reflecting the development of professional
adult education in the United States.

2.To promote information exchange through computer-mediated
communications and, as appropriate, through nonelectronic
means.

The following components have been developed to reach the
project goals:

KLARS (Kellogg Library and Archive Retrieval System) was
designed to bring computer power to bear on the process of
researching archives and manuscriptsin the Adultand Continuing
Education Research Collection at Syracuse University. In KLARS,
facsimile images of document pages are stored on optical disks,
which can hold about 20,000 pages each. The system is designed to
give researchers flexible access to these documents, using three
different search strategies:

1.Browsing through documents that have been grouped on the
system as they might be in a traditional archive. In archives,
finding aids show users how the holdings are grouped within
folders, within boxes, within collections. Individual documents
are not specifically identified. Likewise, users of KLARS see
screens that describe the contents of collections and folders,
which users can then browse through electronically.

2.Referring to on-line contextual information about associated
persons, organizations, or topics. Unlike books and periodicals,
manuscripts such as letters, memoe, meeting minutes, and the
like were not written with scholars in mind. They are, rather, the
artifacts of conducting business. Soinstead of looking forauthor,
title, or subject, archival researchers ask about contexts, e.g.,
Which committee would have addressed this topic and when?
Equipped with information about the contexts in which the
documents were generated, users can more easily move around
the data.

3.Conducting word sear<hes. The system accommodates ASCII
(machine readable) words about the documents, and it can also
‘ranslate images of text into ASCI] form. Users can tell the
computer to look for certain word combinations likely to Iead
them to relevant materials. The systetn also ranks retrievals
according to their presumed relevance to the search query.

KLARS allows users to cutreferences (which tell the computer how
to find certain images again), take online notes, printout the notes,
and order prints of selected facsimile pages (subject to copyright
restrictions). For technical and administrative reasons, KLARS will
not be fully implemented as a tool for researching the Adult and
Continuing Education Collection. However, the solutions it offers
to the problems of computerizing archives may be applied in other
fields as well as adult education.

AEDNET isan international electronicnetwork that incdlud es people
from the Americas, Europe, and the Pacific Rim. Technically,
AEDNET is a listserv address on BITNET, which has links to yet
other worldwide networks.

Approximately 260 people from 38 sites located in 10 countries are
AEDNET members. Participants are primarily adult education
professorsand students, who tend to enjoy easy access to electronic
networking. However, AEDNET encourages participation by
practitioners and others outside academe.

Through AEDNET adult educators exchange information of mu-
tual interest, while exploring this still-new medium for interna-
tional information sharing. Network activities include: (a) net-

work-wide discussions; (b) continuing small-group discussions on
special interest topics; {c) job, conference, special event, and publi-
cation announcements; and {d) specific query and response ex-
changes. AEDNET relies heavily on participants’ contributions
and suggestions.

Thenetwork also serves as the distribution channel for the project's
refereed elecironic journal, New Horizons in Adult ECucation,
which dirculates free of charge to some 260 AEDNET subscribers.
Designed in 1987, the journal’s goal is to use the speed of electronic
transmission topromote theexchangeof currentideas amongadult
educators worldwide. Participants without computers may, how-
ever, submit articles and receive copies of the journal in paper form.

Past issues have carried articles by students, professors, and prac-
titioners on topics such as adult development, feminist research
methodology, adult literacy, and community development. Past
issues are indexed in ERIC (Educational Resources Information
Center).

The International Information Sharing Network (IISN) was de-
signed toenable those without access to electronic communications
to exchange information. The network is based on a model devel-
oped by Professor Marta Dosa of the Syracuse University School of
Information Studies. Usirg traditional mail, the [ISN links adult
educators through an “information counselor,” who responds to
queries. A typical response includes referrals to knowledgeable
network participants, addresses of publishers or organizations,
and copies of articles, etc.

To date, the IISN has received more than 100 queries from adult
education researchers, practitioners, and policy makers, more of
them from Africa than from other continents. The [ISN newletter,
which includes contributions from participants, circulates three
times a year to 355 people in 74 countiies.

The Computers and Elderly Program is developed to provide the
computer trairing to older adults who increasingly are using
computers as vehicles for self-expression, communication, and
learning. During the 1989-1990 academic year, four volunteer
instructors at the project introduced 34 elders to word processing,
data bases, simple programming, and telecommunications.

All older adults participating in computer classes must join Senior-
Net, anonprofit organization in San Francisco that was designed to
create an international community of computer-using older adults.
SeniorNet supports an electronic network that links elders with 28
sites throughout North America and Hawaii~including one at the
Kellogg Project.

Some participantsin the Computers and Elderly Program choose to
become “computer volunteers,” introducing local school children
to computers. During the past year, eleven of these volunteer
instructors taught 240 second- ard third-grade children in two
schools.

The Visiting Scholar Program is designed to enable scholars and
practitioners to engage in individual research projects using the
Adult and Continuing Education Research Collection. The pro-
gram has also sponsored an international literacy conference and
two conferencesin adulteducation history. Theliteracy conference
gave literacy practitioners from 18 countries an opportunity to
meet on campus and discuss topics such as motivation, retention,
and program development. The history conferences enabledschol-
ars beth to conduct individual research in the collection and to
participate in group sessions.

The Kellogg Project has also been exploring computer-mediated
communications as a distance-education medium. A computer
conferencing software program was used successfully to deliver a
course taught by Professor Roger Hiemstra in 1989.

**Further information on various project components may be
obtained through the journal.
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This issue of Instructional Developments focuses on the improvement of
instruction and the role of Instructional Systems Development in this
improvement process. Three papers describe instructional improvement
projects at the institutional (strategy) level. The remaining papers address
tactical issues of implementing cost-effective instructional development.

The opening paper, by Robert Diamond, Peter Gray, and Alton Roberts,
outlines work undertaken at Syracuse University over the last three years
to improve instruction, particularly in ur-iergraduate courses. This work
commenced in 1989 with support for one year from the Sears Re-buck
Foundation; it has continued uninterrupted and has already had a signifi-
cantimpact on undergraduate teaching. Aninteresting aspect of this work
is its multidisciplinary nature: a real-life example of front-end analysis
within an educational institution, carried through to the implementation
of “systemic" multifaceted solutions. Performance technology in a univer-
sity setting!

Richard Kenny's paper analyzes several approaches recently proposed for
improving instruction in the public schools. These include drastic "top-
down" reorganization or restructuring of the total system, “bottom-down"
approaches that hinge on intensive and extensive training of teachers in
instructional design and delivery, and "diffusion of change” models that
cast educational technologists in the role of change agents, or organiza-
tional developers. The SU approach, outlined in the opening paper, is an
example of this third approach.

The paper that follows was written by Aradhyula Gopalam, a FAO Fellow
atSyracuse University,and K. V.Raman, both from the National Academy
of Agricultural Research Management in India. It outlines the regular
revision and updating process that all agricultural education curricula in
Indian universities undergo every three years. It also describes a large-
scale project for the improvement of instruction in universities by means
of intensive use of mediated self-instructional materials to support class-
room teaching activities, or to supplement them by means of distance
education.

Barbara Grabowski and Elisa Slee examine current practices and models
for formative evaluationof instructional materials,and suggestapproaches
for evaluating interactive media such as computer-based instruction and
interactive video. As a case study, they describe a formative evaluation
study of an interactive video program for safety training in the nuclear
power industry, performed by staff and students from the School of
Education's Instructional Design, Development and Evaluation (IDD&E)
program.

Michael Olson discusses system components, exarnining progress in de-
veloping computer-based tools thatmay improve instructional designand
development while reducing time and costs. Asa case study, he describes
a relational database management tool, called TRACE, specifically de-
signed for use in large-scale instructional development projects.

The Job-Aids section this tiine is devoted to feedback and discussion of
problems posed and issues raised in the earlier articles in this series. Any
further reader comments that this feedback generates are most welcome
and will be printed in future issues.
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The Syracuse University Focus on
Teaching Project: Changing Priorities at
a Research University

Robert M. Diamond, Peter |. Gray, & Alton O. Roberts *

Background

In the spring of 1989, Syracuse University received a
twelve-month grant from the Sears Roebuck Founda-
tion entitled "Affecting Priorities at a Research Institu-
tion: Focus on Teaching." Directors of the project were
Ronald R.Cavanagh, Vice President for Undergraduate
Studies, and Robert M. Diamond, Assistant Vice Chan-
cellor for Instructional Development. Alton O. Roberts
and Peter J. Gray of the Center for Instructional Devel-
opment (CID) played key roles in the development of
the proposal and of the project guidelines. Because of
the administrative commitment to the project and its
potentialimpact on undergraduate programs, the effort
was based in the office of the Vice President of Under-
graduate Studies.

The goa! of the Sears Project (as it becaime known on
campus) was to enhance the perceived importance of
undergraduate teaching at the University. The project
had three purposes related to this goal: First, to help
deans and department chairs gain a better understand-
ing of how they influence faculty attitudes and priori-
ties regarding teaching; second, to assist theminiden-
tifying activities and resources they could use to influ-
ence faculty attitudes and priorities most beneficially;
and third, to indicate ways in which the Central Ad-

ministration could support deans and chairs in these
efforts.

The decision to focus the effort on deans and chairs was
based on two major factors: First, these administrators
are essential in changing both programs and faculty
attitudes. Asfaculty leaders, deansand chairs influence
instructional effectiveness in that their guidance and
encouragementlargely determine thelevel of effort that
faculty devote to their teaching. In addition, deans and
chairs have considerable impact on faculty members’
perceptionsof prioriticsand rewards,as wellasdepart-
mental norms regarding the importance of teaching,
and they allocate instructional resources.

Second, thesize of Syracuse University (fourteen schools
and colleges and over seventy-five departments and
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academic divisions) demands that change be imple-
mented efficiently and effectively. Working with deans
and chairs brought this effort to the greatest number of
faculty in the least possible time with the greatest
impact.

The First Year

During the first year of the project a committee con-
ducted a survey, two campus-wide meetings, and a
two-day meeting of chairs and deans from each school
and college.

Survey of Perceptions

As the first step, the Sears Project developed and ad-
ministered a set of surveys for distribution to faculty,
deans, and chairs regarding their current perceptions
of the balance between teaching and resecarch at Syra-
cuse University, the direction in which they feit the
institution was moving, and the balance between the
two that they would consider ideal. The survey had
three main purposes: First, to provide data on the
present climate of the institution; second, to identify
strengths and weaknesses of the present reward sys-
tem; and third, to provide base-line data against which
changes over time could be compared.

The response rate to the survey was 70% from deans
(10), 59% from chairs (27), and just over 40% from
faculty (352). The data revealed respondents’ percep-
tions that the Syracuse University campus as a whole
valued research activity more highly than teaching.
All three groups agreed, however, that a balance be-
tween teachingand research wasessential for the health
of theinstitution. The data also tended to show that the
administration was perceived as placing far greater
emphasis on research than on teaching. A significant
number of respondents took the time to write powerful
responses to the optional, open-ended questions on the
surveys, which suggests that the issue is a highly
charged one.
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Summer Campus-Wide Conference

The project's advisory board used the results of the
survey in planning a two-day conference for deansand
academic chairs held in mid-July 1989. This conference
provided participants with background information
related to the goals and purposes of the Sears Project
and developed support for the activities that were to
follow. Topics covered at the conference included the
status of higher education in the United States, an
overview of national problems, a report of the survey
results, a discussion of the roles of chairs and deans in
the support of teaching, and a review of the role evalu-
ation plays in improving instruction.

To provide the participants with some background for
the conference, CID compiled a book of readings,
Improving Teaching: A Book of Readings for Deans and
Department Chairs, and distributed itto all participants
prior to the conference. The readings consisted of dis-
cussions of the roles of chairs and deans in improving
teaching and described effective instructional strate-
gies that could be shared with faculty members. Time
was set aside at the conference for deans and their
respectivechairsto develop school/collegeaction plans
to improve teaching in their units. Participants were
also asked to make recommendations to the Central
Administration regarding actions it could take to sup-
port teaching. To aid in developing action plans, re-
ports of the survey’squantitative and narrative results,
organized by school or college, were distributed to the
deans and chairs. These surveys led to extensive con-
versations at the school/collzge level with many of the
teams working late into the evenings on their action
plans. These preliminary action plans were designed to
serve as the focus for further school/college-wide dis-
cussions in the fall 1989 semester. The recommenda-
tions of the participants were sent to the Central Ad-
ministration for review. A number of specific actions
resulted. Announced in early December 1989, these
results are described below in the section on the Fail
1989 Conference for Deans and Chairs.

In planning the summer conference, theadvisoryboard
had anticipated no more than 35 to 40 participants
because many faculty and administrators travel or
study during the summer. Attendance far exceeded
this estimate. Over 70 administrators attended, includ-
ing all but one dean and 40 chairs and division heads.

School and College Meetings

With the start of the fall 1989 semester the deans and
chairs from each school or college began formal
discussions on the action plans developed by their
representatives at the summer conference. While some
of these meeatings included entire schools or colleges,
otherstook place withindepartments. These discussions
focused on such topics as evaluating teaching for

promotion and tenure, improving teaching, and
improving the overall undergraduate experience. The
modification of the existing promotion and tenure
guidelines began in some units. Several groups
developed teaching support programs for new faculty
during this period.

During September and October 1989 the project direc-
tors met with the deans and chairs of each school or
college todiscuss theactivities that wereunderway and
the problems they were encountering. A major area of
concern that surfaced during these meetings was with
the existing emphasis on traditionally defined “re-
search.” Most professional programs reperted that the
“traditionalapproach” toresearchand scholarship was
often inappropriate in their fields. As a result they
reported that significant scholarly work by some of
their faculty was not being given adequate weight in
the 2xisting reward system. In some instances faculty
were devoting their energies to “research” activities
that were perceived as both inappropriate and counter-
productive. On the other hand, they reported that
courseand/or curriculum improvement washampered
by a lack of rewards for these efforts.

Fal} Conference for Deans and Chairs

Over 100 deans, associate deans, academic directors,
and chairs attended this half-day conference in Decem-
ber 1989, which built on the activities that had begun in
the summer. The conference began with a presentation
by Russell Edgerton, President of the American Asso-
ciation of Higher Education, who focused on profes-
sional service activities and recommended their inclu-
sion in the faculty evaluation process. Following this
presentation, representatives of various schools and
colleges reported on the status of their action plans to
improve teaching. By this time some of the depart-
ments and colleges had already formulated, and in
some cases implemented, specific programs to im-
prove instruction.

In response to the recommendations made by the sum-
mer conference participants, the Central Administra-
tion announced several faculty instructional grant pro-
grams. Intheinitial year 58 faculty grants wereawarded.
In addition, CID announced a syllabus review service
for faculty. Over 30 individual faculty and several
whole departments have taken advantage of this offer.

While the Sears Project budget was modest, this exter-
nal support enabled Syracuse University to implement
some activities that would have had far less chance of
being supported by the academic community if spon-
sored internally. The one-year Sears project formed the
basis for an ongoing university-sponsored Focus on
Teaching project .
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The Second Year

Departmental efforts continued and the program was
expanded during the spring, summer, and fall of the
second year, 1990.

Spring Semester 1990

Although the 12 months of the Sears project had been
completed, the Central Administration, supported by
the deans and chairs, was committed to continuing the
efforts begun through this project. The ad visory board
was asked to function as the coordinating body for this
effort.

Based on the interest in the Scars project expressed by
other institutions, two proposals (one to the Fund for
the Improvement of Post-Secondary Education and
one to the Lilly Endowment) were submitted during
this period by CID and later funded. During the spring
of 1990, schools, colleges, and departments continued
work on their action plans. The stated 1990-91 project
goals for each school or ccllege were to:

¢ develop and implement standards for promo-
tion and tenure that would evaluate and reward
teaching;

* develop a definition of scholarly and creative
activity appropriate for their discipline;

* formulate and implement within their academic
arcas a program in support of teaching; and

* obtain an appropriate balance between teaching
and research/scholarly activity in their faculty
reward system, promotion, tenure and annual
salary review procedures.

The advisory board decided that during the 1990-91
academic year the project would focus on the two major
elements of the faculty reward system: in the fall on
evaluating teaching and then, in the spring, on re-
defining and evaluating research and scholarly
activities.

Summer 1930 Workshop on the Evaluation
of Teaching

At the invitation of Syracuse University’s Chancellor,
more than 135 administrators and faculty members
participated in a one-day workshop just before the start
of classes in late August 1990. The faculty who were
invited were nominated by their deans because of their
important roles on tenure and promotion committees.

The workshop assumed the following premises:

* that teaching can be evaluated;
¢ that the evaluation materials used must be sensi-
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tive to the specific teaching assignment of the
individual faculty member;

* that evaluation data can support improvement
of teaching and intelligent promotion, tenure,
and salary decisions;

* that the evaluation procedures and the methods
of reporting must be appropriately adapted to
the intended use.

In placing this workshop in perspective the Vice Chan-
cellor for Academic Affairs stated:

In a very direct sense, our declaration of an
enhanced role for teaching and learning at Syra-
cuse must be matched by anincreased emphasis
on quality performance and this must be re-
flected in our academic reward system. To re-
ward such quality we must be able to evaluate it
ina highly professional manner—justas weevalu-
ate research, scholarship and creative profes-
sional accomplishment. For this reason alone,
today’s workshop and the activities it will un-
doubtedly spin off are of great importance to our
future at Syracuse.

Following a brief history of the project, four depart-
ment chairs distributed detailed information about the
teaching evaluation plans their departments had de-
veloped. These chairs were selected because each had
developed a different approach. The chairs, from Eco-
nomics, Bioengineering, Foreign Languages and Lit-
eratures, and the Writing Program, discussed how
their plans had been developed, the rationale behind
them, and the problems that they had encountered. In
addition to focusing on the evaluation of teaching, the
director of the Writing Program also addressed the
issue of research and its definition in that academic
area.

Following these discussions, the deans met with their
chairs and faculty participants to begin developing
plans for programs to evaluate teaching effectiveness.
To facilitate the process, each leam was provided with
a planning worksheet (see Figure 1) that focused on
both the various purposes of the evaluation and the
specific questions that were addressed in a report tobe
submitted at the end of the fall semester.

To assist them further, all participants were provided
with a copy of A Guide to Evaluating Teaching for
Promotion and Tenure (Centra, J., Froh, F. C., Gray, P.
J., & Lambert, L. M., Diamond, R. M., ed.; 1987; Acton,
MA: Copley Publishing Group). The final session of the
summer workshop introduced the teaching portfolio,
which was recommended for possible use by second-
year faculty in preparation for their third-yeai" review
and for use by promotion and tenure committees.

: 3
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SCHOOL OR COLLEGE WORKSHEET

There are five areas that have the potential for
being the focus of teaching effectiveness evalu-
ation:

1. Annual review and merit pay decisions.

2. Formative evaluation for new faculty (focusing
on the improvement of teaching).

3. The promotion and tenure process begin-
ning with the third-year review and ending
with promotion to full professor with tenure.

4. Periodic review of professors with tenure.

5. Annual rehiring decisions for part-time, non-
tenure line, and adjunct faculty.

Consider the following questions relative to each
of these situations:

¢ Should evaluation of teaching be required or
voluntary?

¢ Who should be involved in the design of the
evaluation process? (department chair, pro-
motion and tenure committee chair, CID
evaluation professional, etc.)

» If problems are identified, what steps should
be taken to correct them? Who and what of-
fices should be involved?

¢ In which year(s), and how often should evalu-
ation take place?

Figure 1.

Fall Semester 1990

As schools and colleges continued to develop their
plans for evaluating teaching, a major effort began to
inform the entire campus (students, faculty, and staff)
about the on-going project and its significance. The
summer workshop on evaluating teaching was fea-
tured in The Syracuse Record, the weekly administra-
tive publication of the University, and was reported in
the local press and in U.S. News and World Report. A
major portion of the Chancellor's Annual Report to the
Faculty wasalso devoted to the importance of teaching
and to this project, its activities and significance.

As of April 1991 formal plans for evaluating teaching
have been completed by a number of schools and
colleges, while others are in the process of developing
plans and having them approved by the appropriate
committees. Many of the plans have common elements;
hovrever, several of the larger schools/ colleges have
allowed individual departments to develop their own
plans using college-wide guidelines (e.g., College of
Arts and Sciences, the Maxwell School of Citizenship,
College of Engineering).

The Third Year

While attention will continue to be paid to the evalu-
ation of teaching, the focus will shift during year three
(1991) to the development of discipline-specific defini-
tions of research/scholarship. This activity will build
on the recent work of Emest Boyer and Eugene Rice.

Three major activities in 1991:

April In mid-April 1991 our 400 faculty
attended a major address by
Ernest Boyer, President, Carne-
gie Foundation for the Advance-
ment of Teaching, on “The New
American Scholar.” This activity
was sponsored by the Chancel-
lor's Office, with faculty, deans,
and chairs receiving personal in-
vitations.

May A seminar “On the Nature of
Scholarly Work” washeld inearly
May, with over 80 deans, chairs,
faculty, and administratorsin at-
tendance. Co-chaired by the Vice
President for Undergraduate
Studiesand the Vice President for
Research, this working seminar
was structured to set the stage for
school and college discussions
that will begininthefall. Afteran
introductory presentation by Eu-
gene Rice, participants had the
opportunity of discussing vari-
ous aspects of scholarly work in
both cross-disciplinary groups
and by individual schoolsand col-
leges.

Fall At the direction of the individual
deans, school/college and pro-
gramdiscussionson the nature of
scholarly work would continue.
These will likely result in appro-
priate modifications of the crite-
ria for reward, promotion, and
tenure.

The third year of the project will ~ontinue to focus on
improving support systems for teaching faculty, with
particular emphasis on evaluating the performance of
tenure-track faculty in their second through fifth years.
In addition, a new proposal to work directly with a
number of major national professional associations in
the redefinition of scholarly work has been submitted
for funding. It is hoped that work will begin on the
project in the fall of 1991.
115
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A Final Observation

While there may have been some skepticism about the
feasibility of realizing particular objectives, this was
cicarly the right project at the right time for Syracuse
University. Students were increasingly vocal about
their perception that inadequate attention is paid to
teaching (a national movement, Undergraduates for a
Better Education, was founded at Syracuse). Faculty
and administrators were also becoming increasingly
uncomfortable with the conflicts between the research
and instructional missions of the University.

Significant change seldom happens by chance. 1t re-
quires the commitment of key academic leaders, sensi-
tivity to the environment of the institutior, and a sys-
tematic and participatory approach to change. From
the very beginning this project has involved academic
leaders including deans, academic chairs, and faculty
members. Each year the number of deans, chairs, and
faculty members attending project-sponsored activi-
ties has increased until, in its third year, the project
hopesto reach the entire academic community with the
scheduled lecture by Ernest Boyer.

Throughout the project many different people in the
academic community have been involved in develop-
ing the crite "a, evaluation instruments, and support
programs that arc necessary for the long-term success
of a project intended to improve both the perceived
importance and actual quality of undergraduate teach-
ing. From it. inception this project has enjoyed the
general backing of most campus faculty and adminis-
trators. For many people, stressing the importance of
tcaching and of improving instruction was not only a

For Further Information:

goal that they could support, but one to which they
willingly devoted time and energy.

Inaddition, the availability of a center with expertise in
evaluation and faculty development was essential for
the smooth implementation of this project. In essence,
CID served as the support agency for the day-to-day
operation of the project, as well as the special project-
sponsored events.

While the current fiscal and enrollment problems com-
mon to private colleges and universities have reduced,
to some degree, the energiesand rescurces available for
this project, there is little doubt that the issue of teach-
ing at Syracuse has been elevated in importance and
that tl.e rewards for teaching excellence are increasing.
It willbe several years before we candetermine whether
we have achieved the ultimate goal of our project, to
improve the perceived importance and quality of teach-
ing, particularly at the undergraduate level, by the
balanced integration of teaching and research. To date,
although progress toward this goal has varied substan-
tially, many academic urdts have far exceeded expecta-
tions in the scope of their action plans, the energy
devoted to this project, and the speed with which
clements of the plans were implemented.

* Robert Diamond is Assistant Vice Chancellor for
Instructional Development at Syracuse University;
PeterGray is Director for Evaluation and Research, and
Alton O. Roberts is Director for Instructional Develop-
ment for CID.
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Syracuse, NY 13244
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What is the Role of Educational
Technology in Generating Change in
Public School Education?

Richard F. Kenny *

Introduction

The need for change in public education has been a
topic of much discussion duringthe past decade. While
the field of educational technology has not been im-
mune from the debate, it has yet to make a strong
impact upon the schools. Salisbury (1987) notes that
“while instructional design skills and approaches were
becoming well accepted in business and industrial
training, it was difficult [for educational technologists]
to make inroads in improving instruction in public
school settings” (p. 2).

Such remarks presuppose that schools need to im-
prove. But do they? This question can be answered
from a number of points of view. Fullan (1982) stresses
thateducational changesare notendsin themselvesbut
must be considered in relation to the basic purposes
and outcomes of schools. Innovations should be intro-
duced to help schools accomplish their goals more
effectively by replacing some programs or practices
with better ones. He lists two major purposes for
schools:

¢ to educate students in various academic or cog-
nitive skills and knowledge;

¢ to educate students in the development of indi-
vidual and social skills and knowledge neces-
sary to function occupationally and sociopoliti-
cally in society (p.10).

Modern society, however, has not remained staticand,
therefore, both the academic and social skills required
of its citizens must of necessity adapt. Schools reflect
society and are constantly under pressure to change
with it. A current example of this is the technological
impact of computers and the development of the infor-
mation society. In this aspect, society is changing
rapidly. Schools, though, have been slow to adapt
(Dalton, 1989). Successful examples of computer usein
classroom practice are still relatively rare (van den
Akker, Keursten & Plomp, in press). And yet, technol-
ogy willcontinue to shape our processes and systems of
schooling and will haveanimportantroleto play in the
future of education (DiSessa, 1987, Foster, 1988). Even

in the absence of overt demands, the need for change is
always there.

More expressly, in the United States, and to a lesser
degree in Canada, there has been a repeated demand
during the past decad from various sectors of society
that public educaticn be restructured. In the United
States, various reportsand books indicating the “need”
forimprovingthequality of instruction have abounded
(e.g., Boyer, 1983; Goodlad, 1983). The National Com-
mission on Excellence in Education, created because of
“the widespread perception that something is seri-
ously amiss in our [U.S.} educational system” (1983,
p-1), was particularly critical of American schools.
Theoriste in the field of educational technology have
aiso advocated wholesale change (Reigeluth, 1987;
Branson, 1987). The overt, sometimes strident, tone of
the debate in the United States may reflect the large
involvement of the federal government in educationas
wellas perceptionsof the competitive position of Ameri-
can society in the world order.

Canadians appear to be less concerned about the state
of their educational systern. Maguire (1986) indicates
several reasons: Education is strongly entrenched as a
provincial responsibility; there is a tradition of a con-~
servative, non-interventionist supreme court; and the
time lag between the creation of ideas in the U.S. and
their movement to Canadaleavesspace to evaluateand
pick the best. Indeed, Canadians appear generally
satisfied with their schools. Lee (1988) found that, in
Manitoba, 48% of the public gave elementary schools a
“B,” while 41% awarded high schools a “C.” A Cana-
dian Education Association sponsored Gallup poll
(1984) found respondents more confident about Cana-
dian schools than about other institutions. As well,
43.8% gave their schools good grades. While positive,
“B” and “C” grades do indicate that Canadians think
their schools can improve.

Fullan indicates several reasons, based on research,
why schools require change:

¢ Many innovative tcaching practices of the new
curricula of the 1960s and 1970s have not been
implemented despite their endorsement in na-

Instructional Developments

ok
Pl
c-‘n




Q

tional, regional and local policy statements.

* There is an almost arbitrary variation and em-
phasis in classrooms on some subjects over oth-
ers, with many teachers teaching in subject areas
for which they have limited preparation.

* Teachers do not have time for reflection or analy-
sis either individually or collectively about what
they are doing,.

* Thereis every reason to believe that the textbook
industry dominates the teachers’ field of choice
in many states in the U.S. and several provinces
in Canada.

* Change is needed because many teachers are
frustrated, bored, and alienated.

* Most teachers do not take the initiative to pro-
mote changes beyond their classroom because of
their cultural conditions and practical concerns
(1982, pp. 116-120).

And finally, Fullan, Bennett, and Rolheiser-Bennett
(1990) have indicated that more is now known about
effective schools. Educators have learned a great deal
about classroom and school improvement recently and
are able to make more informed decisions. From al-
most any point of view, it seems, there is a need for
change in public school education.

The Role of Educational

Technology* in Public School

Education Change

Given thatchange isbotn needed and possible in public
school education, what role can educational technolo-
gists play in the process? Salisbury (1987) notes three
distinctapproaches to improving publicschools: school
system reorganization, the teacher-training approach,
and the diffusion/adoption approach.

Change the System

One approach is to argue that long-lasting change will
only nccur if school systems are radically reorganized.
However, views of how to do this vary widely (Hein-
ich, 1984, Reigeluth, 1987; Branson, 1987).

Heinich (1984) claims that the application of educa-

t AECT’s Definition Committee currently defines instruc-
tional technology as “a discipline concerned with the sys-
tematic design, development, evaluation and management
of instruction ard instructional materials” (Branch, 1990,
p-6). Educational technology has variously been viewed as
either including, or a part of, instructional technology.
Regardless, the field is most often associated with the
systems approach.
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tional technology can result in superior instruction in
schools. Inhis view, “the basic premise of instructional
technology is that all instructional contingencies can be
managed through space and time... Primary emphasis
isgiven to thedevelopmentof more powerful technolo-
gies along with the development of organizational
structures that facilitate their use” (p. 68). Such organ-
izational structures would place subprofessionals
(aides) in the most frequent contact with students and
reserve professional contact for specific, instruction-
ally-oriented purposes. Educational technologists
would create change in public education by creating
large-scale mediated instructional systems to replace
the current system.

Branson (1987) postulates an upper limit hypothesis. He
attributes declines in school performance and quality
to an obsolete management model, improvements to
which “havereached their practical upper limit; thatis,
performing in the vicinity of 97% to 98% as weli as they
can ever function according to the current design phi-
losophy” (p.16). Thisarchaic classroom conceptshould
be abandoned in favor of a school environment that is
designed for function; that is, both individual learning
and group processes. Branson advocates the use of the
systems approach, but in conjunction with change
models, improved management models. and other
approaches for improving instruction. Educational
technology has a role but is not the sole player.

Reigeluth (1987) offers the most explicit vision. Hecalls
for the development of a third wave educational system,
one which would “make use of a variety of means of
learning, including peer tutoring, discussion groups,
projects, and group activities of various kinds, in addi-
tion to well-designed individualized resources and
learning environments” (p.5}. Piecemeal modifications
of the present system will not work, and system-wide
planning and modification are required. Reigeluth
offers a blueprint for a cluster system operating on an
entrepreneurial basis. Teachers, working cooperatively
within clusters, would serve as guides to help each
child meet individual goals. Much of the instruction
would be provided by independent learning labs to
which the clusters would have access. Like Branson,
Reigeluth views educational technology in a service,
not commanding, role.

Which, if any, of these positions is feasible? Although
Heinich insists that educational technology provides a
clear alternative, his position on the capabilities of the
field is in dispute (e.g., Clark & Sugrue, 1988; Kerr,
1989). Nor does he take change theory into account.
His approach demands fidelity of implementation or
what Berman (1981) termed a techrologically dominant
process. Berman, however, notes that “the interaction
between an educational technology and its setting can
be uncertainbecause of the technology’s characteristics
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or how it is used” (p. 262). How an innovation is
implemented may be as important to outcomes as its
initial technology. Neither Heinich nor Reigeluth have
addressed this point. Only Branson discusses change
models. Regardless, the pressure for large- scale changes
isnotlikely to bear fruit because of the diversity created
{in the U.S.] by state and local control of education and
because “that control is rooted in the United States
Constitution by the strongestkind of political support”
(Burkman, 1987, p. 31). That argument holds true in
Canada as well. Further, considerable research (Ber-
man, 1981; Fullan, 1982) has indicated the difficulty of
implementing and institutionalizing even small-scale
change.

Teach the Teachers

Other educational technologists propose to train teach-
ers to use the systems approach to improve instruction.
Snelbecker (1987) advocates that teachers be taught
instructional design skills both in preservice and
inservice education. He contends that teachers “need
at least fundamental instructional design strategies to
plan, evaluate, and modify instruction asa regular and
continuing part of their classroom duties” (p. 35). He
offers several suggestions for addressing “technology
transfer” problems, including providing assistance to
teachers in recognizing how instructional design tech-
niques can be maderelevant for theirday-to-day activi-
ties, assistance forintegrating content and method, and
assistance in recognizing how some aspects of a theory
may be adopted or adapted for their setting. Further,
Snelbecker postulates that contemporary uses of mi-
crocomputers in education might lead to increased
interest in instructional design skills and provide a
window of opportunity.

Shrock and Byrd (1987) suggest that educational tech-
nologists would “find it instructive to examine the
messages that are currently being delivered to teachers
through staff development [because it} is one of the
most influential forces currently impinging on teacher
behavior” (p. 45). They argue that the instructional
design model has much in common with both the
effective teaching message and the reflective teaching
message, but offers a more comprehensive schema.
They advise educational technologists to become in-
volved in prescrvice teacher education in order to
provide teachers with a “frame of reference to put
instructional research findings into perspective and to
apply the results conditionally” (p. 52). Aswell, educa-
tional technologists should enter the debate taking
place within the field of staff development.

Schiffman (1987) takes a different tack. She suggests
that educational technologists train internal change
agents. That possibility exists in the role of the school

media specialist. It is her view that “technological de-
velopments and the growing interest in information
literacy have brought school library media centers to
prominence among educators” [and that] “the comput-
erization of library systems is also finally making it
possible for school library media specialists to devote a
portion of their time to instructional matters” (p.41).
Schiffman notes that more than a third of all graduates
of educational technology programs take positions in
school library media centers but tend to come from
programs that emphasize “media” rather than “in-
structional systems design.” She argues that these
school library media specialists be competently trained
in instructional design theory and the use of computer
and information technologies. Thusarmed, they would
be well equipped to act as in-house change agents by
providing design and production advice to teachers.

Such indirect approaches are more likely to succeed
than ad vocacy of wholesale change to the public school
system. Rather than an implementation dominant
process, they represent what Berman (1981) terms mu-
tual adaptation; that is, both the innovation (the applica-
tion of the systems approach) and the organization
adapt. Berman suggests that effectively implemented
innovations are characterized by this process. As well,
by considering teacher practice, they arealso indicating
the appropriateness of the innovation, an important
step according to Fullan (1982).

However, itis not clear thatany of these proposals take
into account all three dimensions of change that Fullan
considers necessary to achicve change. 1hey address
the possible use of new teaching approaches and the
possible alteration of beliefs, but not the provision of
new or revised materials. Itis presumed that teachers,
or school library media specialists, will use the newly
acquired skills to develop their own. These proposals
fallone stepshort. Eveneducational technology gradu-
atesoften find it difficult to make full use of the systems
approachin the field (Rossett, 1987; Lange & Gravdahl,
1989).

Take a Diffusion/Adoption
Perspective

Some educational technologists believe that members
of the field canbeeffective external changeagents. They
stress the application of change theory in effecting
reorganization in public school education.

Burkman (1987) claims that current school practice
does not even meet the minimal requirements for in-
structional systems design (ergo educational technol-
ogy). Goals often remain tacit and objectives left
unstated in behavioral form. The most realistic way to
get instructional systems design utilized in the class-
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roomis to work to reduce the complexity of the existing
system. He advocates focusing at the local school
system level, developing projects that concentrate ona
single subject, and focus on subjects that are skill-
oriented and ecasy to attack with these techniques.

Dalton (1989) asserts that educational technologists
make ideal change agents. The systems approach
allows them to determine whether a change is needed,
analyze the environment, evaluate the consequences of
their actions, and decide on courses of action based on
thebestevidenceavailable. The problem with pastuses
of the systems approach, he points out, are that “our
efforts to create 'teacher-proof materials neglect the
basic motivations of the most significant obstacles to
change in that [the schocl] environment: the teachers”
(p. 22). He advocates that educational technologists
examine their solutions in light of the wants of the
implementors.

Daltonoffers several suggestions, some of them similar
to previously discussed proposals, e.g., train selected
school personnel as educational technologists and cre-
ate magnet schools to demonstrate alternatives. The
majority, however, involve creating instructional ma-
terials and working with teachers directly to effect
change. These suggestions include: (a) building coop-
erative computer-based learning environments and
friendlier computer interfaces, (b) developing software
integrated with routine curriculum objectives, (c) pro-
viding tcacher training in the use of the particular
innovation, (d) letting the teacher make the decision
about the use of computer technologies, and/or {(e)
defining new roles for the teacher as counselor, devel-
oper, and manager.

Kerr (1989) concurs with many of Dalton’s points. He
rejects the views of Heinich and others who would
strictly apply the systems approach for igrioring schools
as social institutions and focusing narrowly on the
transmission of information. He outlines four areas of
congruence among the concerns of the educational
technology and school reform communities:

* the preparation of models of teaching-with-tech-
nology;

* the design of software;

* the creation of computer-based tools to support
teachers’ professional development;

* the improvemient of rescarch on teaching-with-
technology.

Mappin and Campbell-Bonar (1990) provide an ex-
ample. They developed an approach to the develop-
ment and implementation of interactive video that
stressed building client involvement and presenting
alternative approaches to instruction and theory at
different points in the precess. Their approach began
with the identificafion of an instructional problem and
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identified seven selected points of intervention:

* audience analysis, keeping both the instructors
and students in mind;

* identifying educational and training needs;

* stating detailed learning objectives in terms of
“plausible” responses to classroom situations;

* media selection appropriate to instructor needs;

* acceptance of the final design by key decision

makers;

(the production phase) working with a core de-

sign team with the provision to allow key decis-

ion makers to review work at specific points;

* (theimplementation phase)introducing the final
product; holding inservice sessions for instruc-
torgat the beginning of the term; and supporting
materials, a utilization consultant, and ongoing
equipment and technical support (pp. 8-11).

Emphasizing the importance of implementation led to
a model that helped ensure that process but also led to
materials more directly tied to perceived problems.

Conclusion

Itis the diffusionapproach advocated by thislast group
thatappearstooffereducational technologists the great-
est likelihood of success of eliciting change in the public
schools. It takes full advantage of their expertise by
allowing them to apply their instructional design skills
to the improvement of instruction and also takes into
account Fullan’s (1982) three dimensions of change. In
fact, these writers have independently suggested many
of the criteria advanced by Fullan, Miles, and Anderson
(1988) as necessary for an effective strategy for imple-
menting microcomputers such aslocal responsiveness,
initial acceptance of an uncertain target, provision for
increasing target clarity, and intense, sustained, re-
sponsive assistance.

Educational technologists must maintain a realistic
view of what their design techniques can achieve and
continue to improve them in light of developing theory
and technology. That, coupled with a sound knowl-
edge of change as a process and a willingness to accept
the role of external change agent working in coopera-
tion with teachers, administrator, and other educators,
could make them valuable indeed in initiating nceded
change in public school education.
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Establishing a Self-Instructional
Development Facility at NAARM: A
Status Report and Perspective

Aradhyula Gopalam and K. V. Raman

The Role of NAARM in Improving
Agricultural University Education

Over the last four decades, Indian agriculture has re-
corded remarkable increases in agricultural produc-
tion and has acquired considerable resilience and sta-
bility, largely through the generation of better technol-
ogy in land and water management, input use, control
of pestsand pathogens, and adoption of scientific pro-
duction techniques (Anonymous, 1989). This success
has underlined the necessity for better management of
agricultural rescarch, education, and transfer of tech-
nology systemsto productionin the agricultural sector.
Realizing the nced for an institutional setup to impart
training in agricultural research-project management
and for adopting principles of educational technology
in agricultural education, the Indian Council of Agri-
cultural Rescarch established the National Academy of
Agricultural Resecarch Management (NAARM). The
academy has conducted numerous training programs,
workshops, and seminars in educational technology
and structured learning for the faculty of agricultural
universities. The Educational Systems and Technology
Unit of the Academy is especially interested in organ-
izing research and in conducting training programs in
higher agricultural education with an emphasis on
cwiriculum development, instructional systems, pro-
duction of learning resource materials, evaluation and
assessment, and educational administration. NAARM
has undertaken several research projects and case stud-
ies to help generate more effective and efficient ap-
proachesand methodsin thehigheragriculturaleduca-
tion system,

Overview

In Indian agricultural universities the curriculum is
revised every five years to introduce new subject areas.
The faculty often find it difficult to cope with revising
subject matter arcas without curtailing the instruc-
tional hours in their own schedules. However, the
revision is necessary because agricultural graduates
with outdated knowledge in their ficlds of specializa-

Volume 2 (1) Spring{Summer 1991

tion cannot do justice to the farmers or the employers
recruiting them. Thus Indian agricultural education
faces two important challenges. First, the curriculum
undergoes an upward revision at designated intervals
toaccommodate thelatest knowledgeonsuchinterdis-
ciplinary topicsas tissue cultureand pesticideresidues.
Second, the faculty offer resistance tochange ininstruc-
tional management and delivery systems, often plead-
ing that, in the best interests of their learners, certain
fundamental aspects of their respective subjects cannot
be ignored. If instructional hours are to remain the
same while new areasareintroduced, then self-instruc-
tion for specific course segments may be a realistic
solution.

This article seeks to explore the underlying principles
of self-instruction as applicable to Indian agricultural
education and the efforts of NAARM in bridging the
gap between leamner-centered and teacher-centered
instruction.

Piresent Scenario of Instruction in
the Indian Agricultural University

Agricultural education in general, and instruction in
particular, is designed as part of a social system at-
tempting to address the food scarcity problem. Instruc-
tion continues to become increasingly complex with
the need to modify curricula to accommodate newly
emerging subjects, along with their interdisciplinary
and multidisciplinary configurations. As new subject
matter has to find a place in the undergraduate curricu-
lum alongside the elementary aspects alrcady taught,
possible solutionsinclude either teaching some of these
subjects at the pre-university level or creating them as
self-instruction. It is in these new contexts that self-
instructional systems of teaching and learning appear
rot only necessary but urgent. Nonetheless, self-in-
structional systems have yet to take root.

Indian agricultural colleges and universities may re-
quire their students to learn from specially prepared
tecaching materials. Teachers and trainers may have to
involve themselvesincreasingly with self-instructional
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materials. This may be done through on-site self-in-
struction or through correspondence (distance learn-
ing). In both of these modes, learners must rely on
specially prepared teaching materials, as they haveless
personal contact with teachers than do traditional stu-
dents, who meet regularly in classes. Private study
materials need not be as carefully prepared in conven-
tional instruction as in self-instruction, where materi-
als are specially selected, written, and modified with
particular learning objectives in mind. Self-instruc-
tional materials have to be preplanned, prerecorded
and prepackaged (Heidt, 1989). Subject matter may be
presented in instructional texts, tape slide presenta-
tions, videotapes, or computer-aided tutorials, assign-
ments, and exercises. These materials must carry out
traditional teacher functions such as clarifying, exem-~
plifying, elaborating, guiding, motivating, provoking,
expounding, explaining, reminding, discussing alter-
native answers, appraising each learner, and giving
appropriate remedial or enrichment help.

NAARM hasdeveloped an infrastructure for creating
and imparting models of self-instruction. The faculty
of the agricultural universities are invited to use
NAARM facilities for improving instruction. There are
high quality professional studios where resource ma-
terials can be generated for use in agricultural univer-
sities. Subject matter specialists visit these facilities and
generate the resource materials for this purpose. A
summer institute is held annually for the faculty of
agricultural universities where the major emphasis is
placed on curriculum planning and design. The course
content of each of the subject matter areas is carefully
scrutinized and suggestions are made for developing
the curricula and for including new subject matter.

Design Steps for Self-
instructional Planners

In December 1990 NAARM conducted a national work-
shop on self-instructional systems. At this workshop
cducational planners, course autiiors, and curriculum
designers suggested that planners of self-instruction
consider the following s'eps in creating self-instruc-
tional materials:

* formulate aims and objectives for materials pro-
duction;

» identify the skills, knowledge, and attitudes that
learners must possess before using the materials;

» sequence the materials to help learners proceed
logically;

* select appropriate areas of study and matching
media formats;

* write scripts to suit the media and desired sclf-
instructional outcomes of given programs;
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» design assessment tests or situations that will as-
sess learners’ terminal behaviors;

o test modules in a pilot study to determine their
effectiveness in achieving stated learning objec-
tives;

» improve the designed materials in light of evalu-
ation results prior to wider dissemination.

There are ad vantages and disadvantagesindeveloping
self-instructional course content. Advantages include
maximum freedom in choosing content, treatment,
sequence, and production scheduling. The irstruction
can be designed as a coherent whole with no obvious
gaps or undue repetitions. Emotional energy need not
be wasted in defending the course content and method
(Romiszowski, 1988). The course material can be
adapted and updated *o accommodate the learner’s
experience.

The disadvantages are that faculty will have limited
personal contact with students. Also, a lack of technical
skills in such areas as typography, audio-video taping,
and graphics may hamper effective presentation of the
material. In addition, more time may be required to
produce the required course material than is available
(Anonymous, 1990).

Establishment of Self-Aided
Instructional Laboratory (SAIL) in
NAARM

In NAARM efforts were made in 1990 to establish a
Self-Aided Instructional Laboratory (SAIL) to improve
learning and teaching within agricultural university
education. The laboratory provides a computer termi-
nal, one VCR color monitor assembly, and one telex
caramate. Thereisa work space for recording observa-
tions, with a common discussion area and an area for
laboratory exercises. The facility was established for
individual use by students and trainees. The teacheris
not directly involved. A table partitioned with panel
dividers creates individual leaming spaces known as
carrels. These carrels are distinctly different from typi-
cal library carrels. They are equipped to accommodate
a variety of learning resources such as tape recorders,
phonographs, slide and overhead projectors, reading
machines, and computers. The growing trend is to
equip each carrel electronically so that prerccorded
sessions, programs, and other resources can be trans-
mitted to them. Generally, carrels are located inlibrar-
ies, classrooms, study areas, or separate learning labs.

Carrels and other facilities in SAIL have created an
environment conducive to the intellectual pursuits of
both students and teachers. As a result of activities in
the laboratory, a number of learning modules have
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been prepared by different subject matter experts from
various agricultural universitics. These self-instruc-
tional materials have immediate use. For example,
agricultural entomologists were not competent 'n or-
ganic chemistry, so that they did not understand such
matters as the structure and metabolism of pesticides.
To compensate for this deficiency, self-instructionai
material wasdesigned and provided to them. Also, the
pesticide residue chemistry course, which cannot be
added to the curriculum because it would increase
student credit loads, was introduced through a self-
instructional package. SAIL was designed to facilitate
such learning processes by addressing ir.Jividual
learner reeds in this manner.

In December 1990 a national workshop on scif-instruc-
tional systems for higher education in agriculture was
introduced to the professionals in the field. The faculty
were exposed to various learning modules and equip-
ment. A study conducted in this workshop provided
feedback on the design of the workshop, as well as the
deveiopment of an effective system for learning and
teaching agricultural subjects in NAARM.

Conclusion

As new areas of development in science and technol-
ogy are included within the agricultural education
system, learner-focused instruction is gaining ground,
as compred to teacher-focused classroom instruction.
The Deans” Committec or the Indian agricultural uni-
versities, appointed in 1989 for the modification of
curricula, has indicated that credit loads i~ agricultural
education are not sufficient for a basic undergraduate
course. The basic science component that should be
imparted in undergraduate courses is also being de-
bated. With faculty not ready to compromise by de-
creasing credit loads for undergraduate students, and
students fecling the heavy burden of the alrcady exist-
ing syllabus, ¢ 2 concept of self-instruction has become
significint.

Each year Indian agricultural universities introduce
new cuu-ses. Given the need to implement instruc-
tional management on the forefront, it is worth devis-
ing a more effective method for imparting education.
The incorporation of self-instruction into Indian agri-
cultural education should be an important means for
improving the quality of the present educational sys-
temand a step toward improving learner interactionin
new arcas of development. At the same time it is a step

toward progress, equality, and the democratization of
education.
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Formative and Summative Evaluation
Piocedures for Interactive Video in the

Nuclear Industry

Barbara L. Grabowski & Elisa J. Slee *

Introduction

Whilethereis evidence that new technologicsare preva-
lent in homes, schools, businesses, and organizations,
there is a growing awareness that the present evalu-
ation of new technologicsis inadequate. Hannafinand
Peck state, “Despite its promise...evaluation is proba-
bly the most overlooked component of systems mod-
els” (1988, p. 299). An examination of the literature
revealsthat, inspiteof theexistence of interactive video
for over a dozen years, there is little documented re-
scarch on its cffectiveness, or in-depth formative or
summative evaluation projects. Most predominant in
the literature are descripiions of use, descriptions of
hardware and software capabilities, and guidelines for
the future design of interactive video.

Anargument could be made thatcomputer-based inter-
active video (CBIV) provides the means forincorporat-
ing effective instructional designs because of its com-
binationof computer and video technologiesin asingle
instructional medium having the capabiiities of text,
graphics, realistic video images, motion, audio, and
intelligent branching in which the sequence and selec-
tion of output are determined by individual user input
to the system. Each of these attributes presents an area
for possible research and/or evaluation.

While more empirically-based research and evaluation
studiesarcappearing in the literature, the lack of exist-
ing evidence of the effectiveness of design strategies
using new combinations of attributes available with
this technology is of some concern. This concern arises
because of the fact that poor or ineffective instructional
design could condemin the technology to the same fate
as linear video in the 1960s or could lead to a negative
“page-turning” image of computer-based instruction.
That fate of CBIV could include inappropriate use as
well as dissatisfaction or outright rejection of the prod-
uct by users and trainers.

This article will focus on the arca of evaluation of
interactive video in general, addressing current prac-
tices in the field. It will then describe one successful
cvaluation project for nuclear training.

Current Strategies Employed in
Evaluation of Interactive Video

Typically, evaluation of interactive video products is
carried out at the prototype stage of product develop-
mentrather than throughouttheentire project. Johnston
(1984) cites some of the reasons why the contribution of
evaluation to new technologies is not as great as it
might be:

* product development is done by people who are
not aware of the contribution that formative re-
search can make,

e there is not a demand for summative evaluation
data,

* there is no controversy about the impact of the
new technologies,

* evaluators have found it difficult to adapt the
traditional evaluation models to the new tech-
nologices.

Braden (1987) warms, however, thatan increasing num-
berof educational technologists think of formative evalu-
ation as end-product only. He strongly urges that
designers and developers start at the front end of the
design process, suggesting that the procedures used to
develop the product need tobeevaluated, as wellas the
products themselves.

Current Practices of Formative
Evaluation

The purposcof formative evaluation is to determine the
effectiveness of instructional productsas they are being
produced and in their near-final form. Ina CAl context,
Hannafinand Peck (1988) havedefined evaluationasan
ongoing process used to (a) determine whether lesson
objectives have beenmet, (b) identify the reasons for the
observed performance, and (c) identify those portions
of the lesson that require modification. Dick and Carey
(1985) posed three stages of formative evaluation that
are standard in most development projects. The first
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stage, One to One Evaluation, is informal. Itis used to

identify major problems associated with the planned
design. In this stage, the designer might consult and
observe another designer, subject matter expert, and/
or student while they proceed through the design.
Valuable information concerning a lesson can be ob-
tained before unnecessarily expending encrgy to de-
velop the lesson.

The next stage, Small Group Evaluation, is conducted
when the lesson is nearly done. Its purpose is to deter-
mine the effectiveness, acceptability, and appropriate-
ness of strategics and matcrials, and the extent of com-
pliance with constraints identified in the needs assess-
ment. This stage is more formal than the one to one
stage. It does not have to be conducted in the actual
sctting. Performance data are collected to identify
where, orif,lesson improvements are needed. The final
stage, Field Test Evaluation, is conducted in the actual
setting. Lessons are of final-draft quality and formal
techniques are employed. There is little designer-
student interaction at this point.

Suggestions for the Evaluation of
Interactive Technologies

While these stages and procedures for formativeevalu-
ation are essential, there are other points and strategies
in the development of interactive video where forma-
tive evaluation could save expensive redesign. Since
pressing a disc results in uneditable video, any design
problems with the video must be identified early in the
project. Any redesign after that must be dealt with by
climinating the video sequence, cither by program-
ming around it, or by including computer images.
Unique evaluation strategics are necessary to combat
complicated procedures for trial runs due to branching
(Patterson and Bloch, 1987). Also, interactive video
technology is not one type of media, but rather sev-
cral—each of which requires its own evaluation crite-
ria. Finally, the end product is very difficult to envision
during the earlier stages of development.

In the literature, cvaluators suggest several strategies
for evaluating interactive technologices. Pearson (1988)
reviewed evaluation models and suggested three use-
ful attributes for the cvaluation of microcomputer
courseware, which may be applied to the evaluation of
CBIV: measurement of student outcomes (Tyler’s Ob-
jectives), professional judgement (Provus Discrepancy
Model),and assessmentof incidental learning (Scriven’s
Goal-Free Model). He tested these models in the
evaluation of CAI instruction and found them to be
cffective. It follows that they would be appropriate for
cvaluating interactive video as well.

Use of casc studics is one cvaluation methodology
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posed by several evaluators. Johnston (1984) advocates
“greater use of naturalistic observation and case stud-
ies to develop hypotheses about how technology inter-
acts with users and context” (p.83). Ingle (1984), Rice
(1984), and Johnston (1984) used this strategy to evalu-
ate how learners interacted with microcomputers and
interactive video products. These video case studies
were useful for examining how hardware and software
factors influenced user responses to programs. Rice
argued that these media “offer new communication
functions and new technological designs, require new
human capabilities, and suggest new specification of
contemporary theories.” When Ingle evaluated Project
BEST using this method, he used the videotape to
providean aggregate of vivid concreteinstances of how
practitioners handled the introduction and use of mi-
crocomputers. Thus generalizations were easily por-
trayed and interpreted by others. More appropriate
decisionscould be made because the stakeholders were
able to get a vivid sense of the effects of the microcom-
puters in actual classrooms. The video case study
approach also allowed the design team to compare
applications across several school sites. Further re-
search arcas were generated from the review of the
tapes and the comparisons made by the evaluation.
The tapes provided contextual iniGimation that is often
bypassed in normal research reports.

Fedale (1985) recommends another method for circum-
venting some of the typical design problems encoun-
tered by new designers of interactive video programs:
using a video template of the design flowchart as part
of the formative evaluation process. With a character
generator, Fedale produced different colored screens
to represent video sequences, menus, still frames, and
graphics. The videotape of the design flowchart was
then presented to the designer for review, which re-
sulted in a number of design changes. Fedale felt that
the video representation approximated the final prod-
uct more closely than the typical review of the story-
board. Since it was a more realistic portrayal, design
changes were made that might have been missed in a
paperreview. Employing sucha procedure asa type of
formative evaluation saved later expenses in interac-
tive videotapn production and editing. A similar pro-
cedure could be used for formative review of interac-
tive video discs by subject matter experts to consicer
errors of content, sequence, terminology, definitions,
descriptions, message design, and branching,.

Dick (1987) asks whether there is a fundamental con-
flict between the design of interactive instructional
systems and the application of formative evaluation
procedures to improve the effectiveness of these sys-
tems. He argues that many CBIV projects seem to have
misunderstood the potential of the new media for the
improvement of education. CBIV designers seem to
work to maximize the use of the presentation options
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and branching capabilities rather than concentrating
on maximizing the learning outcomes. One’s choice
between these approaches to the design and develop-
ment process will influence the type of data collected
and the evaluation process selected.

Evaluation Project for General

Employee Training in the Nuclear
Area

The training staff of a local nuclear power company
recently developed a computer-based interactive video
project to improve the consistency of General Em-
ployee Requalification Training. The computer-based
interactive video was to address problems of labor-
intensive instruction for instructors and trainees, vari-
ous trainee backgrounds, and varied employee sched-
ules without diluting quality. Expected results in-
cluded greater flexibility, convenience, and a reduction
of training time. The interactive nature of the medium
was also expected to increase retention and motivation
for learning the material.

An Instructional Design, Development and Evaluation
team from the Training Systems Institute at Syracuse
University School of Education wascontracted toevalu-
ate the development of this project. An important
advantage was that the team wascontracted early in the
project so that recommendations could be made at
every stage of the development process.

There were five tasks associated with this project:

¢ Task 1: Courseware flowchart and script analy-
sis (evaluation of the instructicnal design speci-
fication, or “blueprint”);

¢ Task 2: Talk-through protocol (equivalent to
Dick and Carey’s first stage of one-on-one evalu-
ation of instructional effectiveness);

¢ Tasks 3 and 4: Technical and mechanical review
(debugging the courseware);

e Task 5: Beta test (approximates to Dick and
Carey’s second stage of small-group formative
evaluation of instructional effectiveness).

Task 1: Flowchart and Script Analysis. There were
three subtasks associated with the flowchart and script
analysis. The first included a review of the design
document and preliminary material. Goals and objec-
tives were reviewed at this stage for clarity and meas-
urability. Criteria for evaluating the objectives were
made clear to the development team so that they would
understand the rationale behind any recommenda-
tions made.

Following this review, the flowcharts were analyzed
for cffective design and logical flow. Several recom-
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mendations were made at this stage, based on prob-
lems with the performance strategy that the team had
identified. Much discussion of the ramifications of
variousstrategies ensued before the development team
finally selected a strategy that would accomplish their
goals and be within their budget censtraints.

Scripts were written by thedevelopment teamand then
reviewed by the evaluationteam. These werereviewed
from several perspectives to take into consideration the
variety of media available in computer-based interac-
tive video. These perspectives included “design” to
determine whether the content matched the objectives,
“flow” to determine if the interactivity of the computer
was being used appropriately, and “video” to deter-
mine whether principles of good message design were
being employed with the motion video and computer
screens. Much discussion resulted as various advan-
tages and disadvantages were presented for strategies
they were employing. The decisions the development
team ultimately made were much more informed and
deliberate than those presented beforehand.

Task 2: Talk-Through Protocol. From these scripts,
video was shot on tape and computer graphics were
developed. With these, a talk-through of the lesson was
conducted. The purpose of the talk-through protocol
was to examine the functional and informational value
of the script and video. Specifically, instructional,
learner control, and learner input and output compo-
nents were evaluated. A naive learner was selected for
\his task. The video was shown via tape with the
developer controlling the sequence. The learner read
the scripts and viewed the videotape and computer
graphics where appropriate. Several areas of confusion
were identified through this valuable exercise. Most of
the valuearose fromidentifying confusing areas within
the video.

As a result of this talk-through, video segments were
reshot prior to videodisc production, graphics were
revised, and content was rewritten. The lesson was
then programmed - * =computer, and the videodisc
was sent to mastering.

Tasks 3 and 4: Technical and Mechanical Review.
While the technical and mechanical review wastc * ave
been conducted prior to the pressing of the master disc,
this was deemed unnecessary because of the fruitful
results of the talk-through. The review then consisted
of identifying typographical and logistic errors in the
computer program after the beta test and prior to full-
scale implementation. This review is a very important
step in preserving the integrity of the program because
it prevents frustration in the actual students who ulti-
mately will use the program.

Task 5: Beta Test. Once the videodisc was pressed and
the computer lessons programmed, a beta test was
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conducted to provide comparison data on four types of
training effectiveness indicators: time-to-completion,
performance, studentsatisfaction,and efficiency. These
comparison data were important to determine whether
interactive video would be an appropriate alternative
to existing training strategics, and to determine where
problems existed in the interactive video lessons them-
selves.

The four comparison groups included (a) those naive
learners who had received instructor-led training and
then took the testing portion of the interactive video
lesson, (b) those who used a print study guide and then
took the interactive video test, (c) those who took the
interactive video lessons and the interactive video test,
and (d) those who just took the interactive video test.

Numbers of correct and incorrect responscs, amounts
of time per session, and interest and appeal data were
collected viacomputer, surveys, and interviews. These
data were analyzed and recommendations were made
for revision. Three significant problems were identi-
fied, and it was strongly recommended that they be
addressed prior to full-scale implementation. Addi-
tional minor problems with recommended revisions
were also flagged as non-critical areas.

General Strategy

The strategy the team employed was a factor that
contributed to the effectiveness of the evaluation proj-
ect. The materials produced for each of the tasks were
reviewed by the evaluation team. Recommendations
were then summarizea and presented verbally to the
development team for discussion at the plant site. This
discussion resulted in a mutual understanding of the
specific objectives of the project and the rationale for
recommended revisions. This personal iteration was
viewed as a critical component of the success of the
evaluation process, because it allowed misunderstand-
ings, which often occur with written documents, to be
circumvented immediately. Trust was developed
among the team members, which helped theevaluation
process to work. Production tips were also passed
along throughout the project to make the process easier
for the development team. Very positive comments
were made by the development team throughout the

project regarding the value of the recommendations
being put forth.

Resuits

Full-scale evaluation of cach phase of the design pro-
cess resulted ina product that is used and enjoyed by
the majority of employces. Although the novelty of the
new technology currently may be carrying thelesson, it
is clear that the lessons themselves are motivating, and
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the additional advantages of reduced time and more
flexible and convenient scheduling will ensure that the
lessons continue to be used. If the three-phase process
alone had been employed, developers probably would
have been too frustratedto sustain the effort of produc-
ing the final product. Even if they had, the product
would not have been as effective.

Conclusion

This article stressed the importance of in-depth evalu-
ation of interactive video development projects, some
current thinking about how it should be conducted,
and oneevaluation example. Thereare, however, addi-
tional questions that suggest the need for a broader,
total-systems approach to CBIV project evaluation.
Does the technology get used? By whom? For what
purposes does it get used more than other techniques?
What is the social impact of the technology? How does
the new technology replace what existed? When does
it supplement or totally replace other alternatives?
How pervasive is the new technology and how does it
impact other elements of the organization?

There is much to be learned about the impact of inter-
active technologies, and empirically-based, process-
oriented evaluation projects will begin to provide some
of the answers needed to launch effective interactive
instruction.
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THE TRAINING SYSTEMS INSTITUTE/SUBSTANCE ABUSE COUNSELOR

TRAINING PROJECT

Training Systems Institute (TSI} has developed training
manuals to be used by the Division of Substance Abuse
Services (DSAS) of New York State for training 10,000
substance abuse counselors who work throughout the
state. Although these counselors have diverse back-
grounds and perform varied functions, they all need
certain basic competencies. The curriculum being devel-
oped will supply training in the knowledge and skills
required to achieve these competencies.

A variety of organizations and specialist groups provide
training for substance abuse counselors. The project also
involves looking at the courses currently offered and
revisingthem both toupdate them and to transform them
into competency-based materials that incorporate self-
study wherever possible. This js intended to reduce the

. lengthof courses and to make training more accessible to

a larger number of counselors.

The project is conducting occupational analysis to iden-
tify key competencies within all the job categories that
call for substance abuse counseling. The analysis is being
done by means of a Delphi study, which commenced
with an exhaustive list of competencies identified during
some half-dozen previous projects, mainly in the area of
alcoholism and alcohol counseling.

These activitics will contribute to the creation of an
overall curriculum plan, plus some of the courses and
materials to be used in implementing that plan. The
methodology for writing the materials is a modified

version of information mapping. This approach to tech-
nical writing was invented by Robert Horn and his
colleagues in the late '60s and early '70s. Information
mapping makes it possible to modularize the materials
down to the single concept or to the one-page level. The
resulting document is similar in structure to Hypertext,
although it is not stored and retrieved by electronic
means. The manuals produced by information mapping
allow learners to have more control over their learning
process in that they can move from one piece of informa-
tion to another in a non-linear way, thus filling gaps in
their knowledge as they discover them.

By theend of this project, several thousand such informa-
tion maps will have been written, and this material will
cover most of the basic competencies needed by sub-
stance abuse counselors.

Project staff are also exploring electronic storage and
dissemination of these information maps with their net-
work structure . Eventually, it may be possible for users
to access trainingor reference materialsthroughanonline
system using actual Hypertext software or something
similar.

1t may takea year or two to develop a prototype for ficld
testing. As a research clement within the project, this
effort could be particularly important because it may
resultinanonline learner~controlled teaching system that
could becomea model for adult-vocational education and
training systems of the future.
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Automated Job Aids For Instructional
Design & Development: Can Relational
Databases Cut Costs?

Michael J. Olson *

Why Use A Database?

Instructional development is expensive, particularly
where multi-skilled teams arc needed to produce com-
puterized training systems. The literature reports that
costs of instructional design alone account for 14% of
theoverall costs of development (Bernstein etal., 1987).
For computer-based instruction (CBI), development
ratios have ranged from 1 tc 4000 hoursof development
forevery hourofinstruction (Orlansky, 1979; Jay, 1989).

The reasons for high costs are varied; most are situa-
ticnally dependent with a wide range of variables. One
of the more mundane problems a development team
faces is transferring data from one format to another to
build up and track information through different de-
velopment phases. Changes caused by a terminology
shift as well as changes in the target system configura-
tion can cause considerable “breakage” ininstructional
materials and related documentation. On large multi-
expertise teams, even trivial problems caused by nu-
ances in acronyms, abbreviations, or the meaning of
verbs in objectives can introduce expensive rework.

Projects with long development schedules also have
personnel turnover problems; inexperience compounds
the data consistency problem during development and
evaluation cycles. A database, however, should make
staff more cfficient over time. Productivity increases
whereby key people yield valuable time savings and
schedule relief throughout the development process.
Another common, expensive problem inlarge projects
is the tendency for production teams to redo the techni-
cal content work completed by subject matter experts
during carlier phases; a database should reduce such
unnecessary rework (Gibbons). In the final report of a
study focused on cost factors in CBI development,
revisions and the lack of clear specifications were cited
by 166 ¢ -velopers as the two most significant problems
affecting costs (Bernstein etal., 1987). A good relational
database management system (RDBMS) attacks these
problems directly and forces a systematic approach to
development. High costs of development have spurred
interest in softwarce tools to reduce costs and increase
standardization (Reakes, 1989; Samuelsson, 1989).Gov-
ernment R&D proposals (e.g., as published in the
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Commerce Business Daily) report interest in expert
systems or automated tools, which can aid inexperi-
enced designers with the complex process of instruc-
tional design and can help subject matter experts with
design tasks (Maxey, 1989; Olson, 1990). Evidence of
interest in automation is easily found by scanning topic
headings and abstracts of annual professional confer-
ences, e.g., the Society for Applied Learning Technol-
ogy’s conference "Development of Effective Interactive -
Instruction Materials" (Cox & Cox, 1989; Cross et al.,,
1989).

There has also been a strong interest in intelligent
tutoring systems with their capability for individualiz-
ing instruction, as well as related authoring systems.
David Merrill at Utah State University, for example, in
conjunction with Media Share, Inc. and various gov-
ernment research agencies, has been developing soft-
ware that operationalizes 1D2, or Second Generation
Instructional Design. Thissoftware, called ID Expert, is
directed at improving the development of interactive
instructional materialsby “guiding instructionto teach
integrated sets of knowledge and skills...producing
pedagogic prescriptions...and selection and sequenc-
ing of instructional transaction sets...” (Merrill, 1989).

Expert systems also require knowledge acquisition; no
matter how expert the capabilities of an expert system
are, raw content data must still be defined, refined,
input, and represented by people. The “GIGO” prob-
lem (garbage in, garbage out) will not disappear with a
database or an expert system; sloppy use can exacer-
bate the problem. A database system, however, has an
inherent advantage over expert systems; RDBMS soft-
ware is designed to optimize the procedural tasks of
data input, search, storage, and change while in an
expert system. These tasks require custom program-
ming and laborious manual editing of code; therefore
expert systems are notoriously clumsy vehicles for
processing lexical data. Database systems are readily
“learnable” by people who have to input data. Expert
systems designers, on the other hand, are people with
very hard-to-find skills.

The methodologies for collecting data during instruc-
tional systems development are proven and have been
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around for years; what has been missing is a practical,
comprehensive database tool to collect this basic, con-
tent defining/limiting knowledge. This knowledge in-
cludes such items as lists of tasks, systems, knowledge
and skills, objectives, task factors, curriculum/course
outlines, lesson specifications, and scripts. Relational
databases are a natural host for this information and
should be considered an essential component for any
CBI authoring system, expert system shell, or even a
custom intelligent tutoring system. Inasmuch as data-
base technology is here today, this approach offers the
opportunity for CBI developers to be ready for import-
ing data to expert systems once the latter are mature
enough to be released to consumers (Olson, 1990).

The classic “non-linear” systems models used for in-
structional development all stress iteration among
phases on the theoretical (and accurate) premise that
feedback among steps followed by revision are essen-
tial ingredients of instructional design models (Trimby
& Gentry, 1984). Iteration can be viewed more simply:
as analysts delve more deeply into a problem they get
smarter and have to fix things that get “broken.” Per-
sonal experience of the author has shown that top level
managers are suspicious of claims of the “developers’
need to take feedback and return to an appropriate
carlier phase to refine assumptions made when less
was known about the content”; such statements tend to
create theimpression that the job was not done right the
first time. Given the costs implicit in revision, this
negative impression is not a completely unwarranted
suspicion even if this same management initially re-
fused to invest adequately in analysis, design, and
specification.

Because of the difficulty and costs of manually docu-
menting analysis, the goal of trueiteration is difficult to
achieve on complex, multi-year development projects.
Databases, however, provide a practical means to up-
date and maintain data, making iteration a viable and
cost- efficient part of the development process. Ulti-
mately, a good database system should facilitate pro-
ducing consistent output, augmenting technical skills,
and protecting data. Relational database systems are a
proventechnology and canbe used asa practical, “non-
expert” job aid which helps instructional designers
produce instruction that is “good, fast and cheap”
(Doughty, 1990) in data-intensive training environ-
ments.

When is a Database System an
Appropriate Tool?

Relational databases are not for everybody all the time.
The cost-effectiveness/suitability decision a manager
must make before implementing a training database

system boils down to assessing the core issues of vol-
ume, organizational impact, and accountability of train-
ing. The volume issue deals with distribution, retrain-
ing, customized training, and depth of jobs. A sophis-
ticated database could be a cost-effective solution ei-
ther where there are many different job classifications
in a range of content areas or where the training target
is complex (depth) and constantly evolving. If an or-
ganization is facing a major systemic change suchasa
plant upgrade or the introduction of a major system
platform (e.g., aircraft) on a reasonable schedule, a
relational database may be a viable tool. On the other
hand, for unique training projects on a tight schedule,
a database may not be a good short-term solution
unless staff members are already an experienced and
cohesive team working with a familiar, stable, normal-
ized database system.

High accountability training is a rich justification for a
database system regardless of data volume issues. The
capability to map a traince to systems and performance
requirements is a sine qua non for pilot training, nuclear
plant operation, weapons systems, process control, or
marketing/sales areas. An organization’s motivation
to produce high-quality training in these situations is
often very high.

Because a sophisticated database system brings with it
an implied organizational/methodology change and
related costs, the factors that make the expense practi-
cal must be considered carefully. An oOrganization
should not only quantify potential return-on-invest-
ment goals. It must also be prepared to have a change-
agent committed tobringinga database into use within
the organization. In addition to investments, there are
noticeable recurring costs in implementing database
systems. A complex database that will be tracking
millions of data items will probably require a net-
worked environment of powerful computers, a staff
person to act as database administrator (DBA) and a
small core of instructional designers/developers who
are proficient database users.

The underlying capability of the host kernel (software
program) to manage and control data is a critical tech-
nical issue. Not all kernels are created equal in this
regard. Security of the data from loss, read/write con-
trols, password protection, portability between piat-
forms, and statistical processing/analysis are capabili-
ties that are not uniform among kernels. The most
“easy-to-use” database system may have weak data
management and control capabilities or other limita-
tions not immediately obvious to the buyer. Such limi-
tations may be counter-productive to the intended
function of the databasc and may risk the investment
made in the data.
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What are the Saving/Benefits of
an RDBMS?

Risk factors examined by standard cost-analysis proce-
dures in estimating development costs typically in-
clude: reliability/stability of documentation, skill of
staff, schedule urgency, personnel loading, availability
of experts, scope and difficulty of the effort, political/
institutional stability, client relationship, and project
goals (Kearsley, 1982; Mikos, 1987, 1988; Casey, 1988;
Head, 1987). Estimates of savings from implementing
any RDBMS must include the impact of implementi g
a systematic development process. An organization
that does not currently use a sound Systems Approach
to Training (SAT) model will experience far greater
savings than one which has well established methods
and experienced teams; the former organization will
notbeable to sort out savings that are directly attribut-
able to the RDBMS.

Figure 1 represents a conservative estimate of savings
that might be achicved in a hypothetical worst-case
situation with a specific RDBMS. The recommended
method to arrive at an estimate for the feasibility of the
database and the break-cven point is to estimate devel-
opment variables normally, that is, to give particular
attention to deriving a detailed assessment of all risk
factors and multiplicrs at as great a level of detail as the
schedule will allow time to generate. A conservative
view of the savings can be produced by reducing the
risk factors (those that can be quantified as a percentile)
by the numbers indicated in Figure 1. The difference
between investment/operation and risk reduction is
the net estimated costs avoided. Oniy time will prove
the reliability of these broad estimating guidelines.

FIGURE SAVINGS WITH TRACE
ESTIMATED EXPENSE REDUCTION

ANALYSIS, DESIGN, & DOCUMENTATION COSTS - 50%

DEVELOPMENT COSTS - 30%

IMPLEMENTATION COSTS -10%

REDEVELOPMENT COSTS - 40%

RECURRING COSTS - 30%
Figure 1.

Anorganizationmay wish to consider the alternative of
building their own database rather than purchasing an
application. Defining the requirements and perform-
ance needs for a new database application is far more
costly than the application development process itself.
Many of the costs can be attributed to the repercussions
and changes to processes and procedures caused by
installing applications. Organizational turf battles and
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in-fighting over approaches are frequently the biggest
cause of the application development expense (Atre,
1980). In theauthor’s opinion, purchasingalmost ready-
made applications will be more cost-effectiveand bea
source of less vituperation or delays than building a
home-grown system.

Somewhat analogous to the problems in predicting
cost-effectiveness of media alternatives, the cost-effec-
tiveness of using relational databases will be difficult to
substantiate without prior cost histories in a training
organization. Post-implementation evaluation should
be planned. It would not be unreasonable to expect that
the full benefits of using a database system will be
quantifiable only after several years of experience with
the database. Then the organization will have the
ability to look at the real bottom line as well as student-
unit hour costs, volume changes, and overall corporate
profitability.

What is TRACE?

TRACE, an acronym for “Training Requirements/At-
tributes Concurrence Evaluation,” is a sophisticated
tool which automates the input, processes, and output
of instructional systems development (ISD) data, and
addresses the problems and issues stated herein. This
RDBMS provides a means to define training device
requirements, locate training materials affected by sys-
tem upgrades or configuration changes, and track com-
monalities, including single-source identification of
training materials across multiple training programs.
TRACE is designed to process, correlate, and control
millions of data items, particularly in operations and
maintenance trainingenvironments. ThisRDBMS helps
manageinventory, projects, source documentation, and
the data itself; it is a tool for automating the Systems
Approach to Training, or the ISD process. A reasonable
expectation is to achieve 10% to 30% reductions in the
life-cycle costs of training.

How Does TRACE Work?

TRACE has five modules supporting the needs of in-
structional design, as well as a set of management and
development tools (see Figure 2). Analysts develop a
model of the physical structure of the target hardware/
software system, down to function numbers (symbol
designators), natnes, and part numbers. Training re-
quirements and proficiency objective measurements
are correlated to thehard ware/software/ content struc-
ture. Once a population group’s ability to meet profi-
ciency objectives has been analyzed, the user can or-
ganize cbjectives into curriculum structures, define
instructional trcatments and media, and conduct a
cost-analysis. Lesson/Element Specifications define
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instructional treatment packages for teaching the ob-
jectives incrementally, the final treatment being a pro-
ficiency test. A Lesson Specification report outputs all
relevant data collected in previous modules (e.g., de-
scriptions of equipment collected during the systems
analysis). An inventory module maintains records on
training materials used to support execution of train-
ing programs. TRACE has a variety of management
adjuncts for planning, establishing milestones, and

the status of any training system activity (such as
planned and actual completion dates and individual
responsibility). The user can identify and qualify the
input or reference sources for all data, including docu-
ments, experts, or system tests, and changesin versions
of data. Special tools enable anyone with word process-
ing skills to prepare data by working with ASCII files,
including selecting data from ASCII versions of techni-
cal manuals for bulk input into the database.

TRACE MODULES
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Figure 2

Who is Using TRACE, and for
What?

Delta Air Lines is the first site to use TRACE. Delta has
two primary reasons for going to a database system.
Onereasonistorespond to anew FAA option called the
Advanced Qualification Program (AQP). AQP allows
airlines to reduce training pipelines and take advan-
tage of new training technology, provided they can
verify that all training requirements are being met. The
other reason is to reduce training expenses and im-
prove the skills of pilots. Each year Delta provides two
ten-day recurring training sessions for its 8,000 pilots;
the goal is to eliminate one of the training sessions and
reduce the number of days spent in recurring training.
By systematically focusing on quantifiable factors and
identificd training needs it will be possible to eliminate
unnecessary training. Although initially the system
will be used for pilot training, Delta is aware that
substantial portions of their analysis work (systems
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data and task lists) are transferrable both among air-
craft and to maintain training projects as well. Delta
expectsthat using TRACE and the systemsapproach to
training will reduce their expenses by a significantly
greater margin than the estimates in this article.

Another project in substance abuse counselor training
isbeginning atSyracuse University’s Training Systems
Institute under a contract from New York State. Trace
Technologies will participate in this contract from an
R&D standpoint to evaluate the methodology and data
processing requirements made on a database for a soft-
skills training problem. This project is starting with a
curriculum upgrade focus (instead of task or systems
analysis) where the product will be materials devel-
oped in accordance with information mapping tech-
niques. Initially TRACE will be used to track interrela-
tionships of the maps and eventually will be correlated
to specific drug counselor competencies. This correla-
tion should allow the production of custom courses
based on an individual's actual abilities.
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Conclusion

Initial use of a database system may increase invest-
ments in collecting data that have previously been
ignored, postponed, or avoided in the early stages of
the development process. Databases are built to find
and change data rapidly. Noticeable savings will be
realized whenever there is a change in the target of
training, such as an update to the target system caused
by anengineering enhancement; in this case all training
materials affected by this change can be found with a
simple databasequery. In thelong run, investmentand
recurring costs of designing, developing, executing,
and maintaining training programs will go down when
well-organized relational databases are introduced into
training development organizations.
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Job-Aids

Alex Romiszowski*

Introduction In this issue, the job-aids section is devoted to feedback and discussion of the exercises and problems
presented in previous issues. In Vol. 1, No. 1, we posed two problems for discussion, concerned
with the presentation and visual layout of job-aids. In Vol.1, No. 2, we presented an exercise on
the topic of Structural Communication.The reader may wish to refer to the two earlier issues while
reading the following article.

1 Job-Aid Presentation (Vol. 1, No. 1, Map 3)

Two problems were posed in the first job-aids section. Both were concerned with aspectsof the organization and
presentation of a procedural job-aid to the user/learner.

1.1 Alternative Presentation to Flow-Charts

Several readers submitted ideas on the restructuring of the two job-aids presented as flow-chartsin Figures 1and
2(Vol.1,No. 1, Map 1). Some of these maintained the flow-chart presentation, but reorganized the page layout

in an attempt to improve clarity of communication. For Figure 2 (the Capital Gains Tax example), a layout as
indicated by the following diagram was suggested.

START

Yes

Yes

Yes

The content of the boxes would be identical to the original flow-chart. This reorganization attempted to “chunk”
the cases where tax has to be paid (to the left), where tax can be deducted (to the right), and where there is no tax
issue (to the bottom). The reader also suggested repeating essentially the same outcome box (at the bottom) twice
in order to avoid the visual effect of two arrows entering the same box possibly confusing a user who is not very
skilled at reading flow-charts. Those with an eye for visual presentation might like to compare the above
schematic with the one published in Figure 2 of Vol. 1, No. 1, Map 1. Is any communication benefit likely to be
achieved? Are there any other visual/layout changes that might improve communication?

Alarger group of readers abandoned the flow-chart presentation altogether, on the grounds that most potential
users may be unfamiliar with the presentation conventions and may therefore have difficulty in interpreting the

flow-charts. The preferred alternative was the IF-THEN chart. Here is a typical example. Note that the language
has, once more, been kept very close to the original version.
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IF THEN

Selling Price greater than Market Value AND Tax charged on Selling Price less
1 Market Value greater than Cost Price Market Value, less Expenses
9 Selling Price greater than Cost Price AND Tax charged on Selling Price less
Cost Price greater than Market Value cost Price, less Expenses
3a Selling Price greater than Cost Price AND

Market Value greater than Selling Price

No Tax either charged or allowed

3b Selling Price greater than Market Value AND
Cost Price greater than Selling Price

Market Value greater than Cost Price AND Tax allowed on Cost Price less
4 Cost Price greater than Selling Price Selling Price, plus Expenses
5 Cost Price greater than Market Value AND Tax allowed on Market Value less

Market Value greater than Selling Price Selling Price, plus Expenses

The authors of this version of the IF-THEN chart argued for the use of full sentences (as in the original) and for
repetition of phrases, so that each of the condition-outcome rows of the table are self-sufficient. This version
requires little knowledge of special visual communication languages/conventions, but good verbal comprehen-
sion skills. Some other readers submitted similar IF-THEN charts, as regards the decision structure, but used
simplified language/abbreviations/mathematical symbols. For example:

If SP>MV>CP then pay on (SP-MV-Exp)
2 If SP>CP>MV then pay on (SP-CP-Exp)

3a 1f MV>SP>CP

3b | IfCP>SP>MV } then no tax to pay or claim

If MV>CP: SP then claim on (CP-SP+Exp)
If CP>MV>SP then claim on (MV-SP+Exp)

Naturally, itis assumed in all cases that the decision-making job-aid is preceded by clear and effective definitions

of the terms Selling Price, Market Value, Cost Price, and Expenses as they relate to the particular case of Capital
Gains Tax.

No reader went so far as to change the style of the job-aid completely. Yet this is possible. By studying the
symmetry of the flow-chart, or of the IF-THEN charts, one notices that the value of the Selling Price, in relation
to the other two valuesinvolved, is the key to the whole exercise. Itiscbvious why this should be so, even without
full knowledge of the tax laws upon which the example isbased. When the Selling Priceis GREATEST, you make
a profit, and when it's the SMALLEST of the three, you have a loss and may expect tu claim it on your tax return.

That canbeexplained inonesentence (as i havejustdone). What remainsisto explain how to evaluate theamount
of tax to pay/claim.

This example may scem a bit more complex than the earlier charts. On the other hand, it does two things the
carlicr charts did not: It imparts some understanding of the rationale for the procedure, and it presents a work
arca for the calculations, which eliminates the need for the user to interpret a verbally stated math problem.
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1 (a) Write down the value of - Selling Price (SP)

- Market Value (MV)

- Cost Price (CP)

(b) Also write the value of your allowable Expenses (Exp) here.

2 Now compare the values of SP, MV, CP.
Which is greatest, which is smallest, which is the middle value?

(a) If SP is the GREATEST of all, Write SP —_—
you will PAY tax on SP less the . —
NEXT GREATEST (the middle) value. Middle Value —
Calculate the amount on which Subtract —]

tax is due as follows. | ]

# Write Exp  ~——»

Subtract —

Then transfer this value to your tax return. f

Middle Value _,,!
(b) 1£ SP is the SMALLEST of all, you may claim a

tax deduction based on the difference between SP —
SP and the NEXT GREATEST (the middle) value.
Calculate the amount allowable as follows, Subtract >

Write Exp  —4p

»

Add ——p

Then transfer this value to your tax return. 4

(c) If SP is the Middle value, then you neither pay
nor claim tax. No calculation is necessary.

Now let us move on to the other job-aid that readers were invited to redesign: the flow-chart to assist a player of
TIC-TAC-TOE never to lose a game, shown originally inFigure 1 (Vol.1,No. 1, Map 1). Some readers commented
that the flow-chart format is the ideal one in this case, due to the recursive or “looping” nature of the procedure.
The flow-chart demonstrates this clearly, with an economy of words. Some, however, attempted to construct an
IF-THEN chart. The best one, which looks more like a higher-order computer-language program than a
“classical” IF-THEN chart, is reproduced here. It appears to have some communication advantages: It does not
rely on flow-chart reading skills; it clearly separates that part of the procedure which is specific to the first move
from that part which is recursive. But many prefer the spatially laid out flow-chart. [t can be taken in ata glance;
it seems to better portray the dynamics of the game; and it does not introduce a perhaps unfamiliar “IF-THEN-
ELSE-GO-TO" convention. Any further observations? Perhaps some readers have yetfurther criticismsorbright
ideas for improvements of what we have presented here.

26 - Instructional Developments
135




© 1. Wait for opponent (X) to make the first move.
S 2. Iir X occupied the center square, THEN place O in any corner and GO TO 5.
?J) 3. IF X occupied a corner, THEN place O in the center square and GO TO 5.
E 4, IF X occupied the middle of a side, Place O in either of the two corners next to Xand GO TOS.
$ 5. Wait for X tn move. IF X has 2 crosses in a line with the 3rd square vacant, THEN prevent X from
15 winning by placing O in 3rd square and GO TO 9, ELSE GO TO 6.
pS 6. IF the center square is still vacant, THEN place O in the center square.
-‘é 7. IF only 2 vacant squares left, THEN place O anywhere you like and GO TO 11, ELSE GO TO 8.
% 8 IF there is an X in the center, THEN place O in any vacant corner, ELSE piace O in any square
& adjacent to the square in which X has just played.
U:'S) 9. IF no vacant squares left THEN GO TO 11, ELSE GO TO 10.
i‘ 10. IF you can get 3 O's in a line, THEN make the winning move and GOTO 12, ELSE GO TO 5.
11. The game is over and is drawn.
12. You have won the game.

1.2 The computer-based storage and presentation of job-aids.

The second problem, pused in the first job-aids issue, did not produce as much correspondence as the first one,
which we just discussed. Few readers commented on the questions when/how /why computer-based job-aids
are preferable to simple paper-based ones. Those who did comment focused on the aspect of complexity—
complexity of interrelated, interdependent factors to be considered; complexity of the process of calculating a
result (complex weighting, probability factors, formulae, etc); and complexity of note-taking; as well as sheer
number of questions to ask and sheer size of flow-charts or checklists if presented on paper. To summarize and

extend these reader comments, I will embed them in a short case study of computer-based and paper-based job-
aids.

Among the examples of job-aids included in Vol 1, No. 1, there is a "weighted checklist," or questionnaire, that
presents a series of questions to help the reader decide whether computer-based training (CBT) would be an
appropriate choice fora given course. This two-page questionnaire was prepared by an IDD&E graduate student,
Shih-Shien Chang, by analyzing a section of a commercially available “expert system" (CBT Analyst, published
by Park Row Software, 1986). The software itself is based on the expertise contained in a book (Computer Based
Training, by Greg Kicrsley, Addison-Wesley, 1984). The software has five sections, or chapters, dealing with
aspects of CBT projects, such as costs and evaluation, as well as a section on "Selecting a Course for CBT,” which
was the basis for our checklist. The checklist, and the computer-based version of it, are summaries of the original

book, which is itsclf the summary of the expertise, or the informed opinions, of one instructional design
professional (the book's author).

The question is, What would other, perhaps less well-informed, professionals find most useful to assist them in
making the decision whether to employ CBT for a given course they are developing? The computer-based
decision-making software? The paper-based, two-page weighted checklist? The original book with its detailed
explanations? The book plus the scitware package? The book plus the checklist as an appendix? Answering this
questionisnotas casy asit may seem. If“find most usefulis interpreted in behavioral terms, then we must discover
what such professionals will actualiy use as a job-aid and what they will reject. An opinion survey of a group of
IDD&E students who used both the computer-based and the paper-based versions of CBT Analyst revealed that
about half preferred to use onc and the other half preferred the other. All the students, however, said they would
like to read the original book to satisfy themselves that they understood the rationale embodied in the job-aid.
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If, on the other hand, we interpret "find most useful” in performance terms, then we must discover which of the
alternativesleads to the mostsignificantimprovementin job performance, thatis, under which conditionsare“the
best" decisions taken in respect of the utilization, or not, of computer-based training. Questions of both the
validity and the reliability of the job-aid as a decision-making tool must be raised. The ques:ion of validity reflects
both on the original expertise encapsulated in the job-aid and on the skill with which this expertise was
"engincered" into the job-aid. We are touching here on the issue of “knowledge engineering,” which is the
identification of expertise, knowledge acquisition from the expert(s), and knowledge representationinaformthat
can be processed by computers (or, in our case, by less expert persons). Although validity is of fundamental
importance, here we will concentrate on the question of how to present the job-aid to the user.

The question of reliability has two aspects: (a) How reliably is the decision-making process executed by the job-
aid, once the necessary data on a specific case is provided by the user? and (b) How reliably is this basic
information collected in the first place? The old adage "GIGO" (garbage in, garbage out) applies here too.

Ir relation to the first aspect, the computer-based version of the job-aid is, of course, 100% reliable in correctly
computing the questionnaire score and presenting the appropriate recommendation. Our experience with 30
students using the paper-based version, each one dealing, wit: four case examples (total of 120 cases) resulted in
one instance of an addition error in the final computation, an error rate ot less than 1%. However, replication of
this study with a job-aid that involved a much more complex computation process than the simple addition
required by CBT Analyst, resulted in a humanerror rate in computation and interpretation of the result in excess
of 20%. Whereasa 1% human error rate may not justify investme ntin automation, a 20% error rate probably does.

Regardiny, :he second aspect, we used four short cases, or scenarios, typical of situations in which a tool like CBT
Analyst might be used. Each scenario briefly described a specific course and the context in which it was to be

mplemented, in sufficient detail to allow a reader to deduce the answers to the questions posed by CBT Analyst.
fForexample, one scenario described a high school algebra course to be implemented across a large school district.
The subject matter was stable, adequate course materials already existed, and the approximate number of
students per annum who would take the course was known. Thirty graduate students of instructional designand
development were asked to read each scenario and use one or another version of CBT Analyst (paper- or
computer-based) to come to a decision on whether CBT should be considered a delivery medium for the course.

The results of the study were interesting. No great differences were found bYetween the computer- and paper-
based versions. Regarding speed of resolution of problem:s, some of the students were consistently faster on the
computer-based version, but a similar number were consistently faster when using the paper questionnaire.
Procedural and computational error rates were insignificant, as was mentioned earlier.

However, the reliability of the final recommendations did not seem to be very high. On each of the four case
studies, therc was significant variability in the final recommendations received from the job-aid. For one of the
four cases, students received recommendations across the whole spectrum of possibilities, from "THIS COURSE
IS AN EXCELLENT CANDIDATE FOR CBT" to THIS COURSE IS NOT A CANDIDATE FOR CBT." Giv. - that
this was not due to procedural or computational errors, it must be due to variance in the way that individual
students responded to the 16 specific questions posed by CBT Analyst. As all 30 students were working f.orr the
same cases, their interpretation of these scenarios must have varied considerably. The scenarios were written in

such a way as to replicate the amount of interpretation of given data that is typical in a real-life setting where
instructional methods and media decisions are taken.

Similar results have been observed in the field testing of other expert systems. These obscrvations suggest that
there is some serious rethinking to be done in relation to expectations of improved instructional designer
performance when expert decision-making support tools are used.

My own feeling is that the tools are as yet unreliable, but are not useless. They should, however, be presented
to the user as a "model to think with," rather than a “substitute for thinking." The presentation of a simple—not
necessarily complete or comprehensive—checklist in the guise of an "expert system,” with all the mystique that
computer presentation may have for some users, is perhaps a disservice. This is not to argue against the
presentation of an instructional design decision-making tool by means of a computer. It is rather to question how
one designs and presents the tool. A more transparent presentation, showing the checklist for what it is , may be
better. A more thorough back-up of the checklist, with fuller discussion of the rationale behind the questions, may
improve reliability by eliminating misunderstandings on the part of the user. Before we know it, we are creating
a hypertext version of a book on the expert domain, rather than substituting for the book an unreliable expert
system. Please send us any comments you may have on this issue.
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2 Structural Communication (SC)

In Vol. 1, No. 2 of Instructional Developments, the job-aids section was devoted to describing the potential use
of Structural Communication materials in education and training. An example of the method was included,
adapted from an exercise first published by Kieran Egan (1976). A discussion of one of three problems was
presented as an illustration of the method in action. A response coupon was included, so that interested readers
might try their hand at the exercise, mail in their responses, and engage in a distance-seminar on the topic. We
present here the comments and the discussion guide for Problems 2, 3, and 4. In this exercise there are no
absolutely correct or incorrect responses. Rather, we are exchanging viewpoints on the topic of SC and its
potential for implementing some of the currently fashionable cognitive-psychology-based instructional prin-
ciples in practical and simply-developed self-instructional materials.

Readers should refer io the Job-Aids section of Volume 1, No. 2, before reading on. You may wish to review the descriptions
of SC presented in Maps 1 to 4. Then, in Map 5, four problems are presented. All can be responded to ina ery open-ended
manner, by use of some combination of some of the 24 items in the Response Matrix. The discussion of Problem #1 was
presented in Volume 1, No. 2. We now discuss the other three problems.

The Discussion Guide presented here will guide the reader through the ensuing Discussion Comments. However,
we strongly recommend that you make your own response to the problem before proceeding on to the Discussion.

Problem #2 IF YOU THEN YOU MIGHT
Discussion Guide WANT TO READ
INCLUDED any three or moreof 6,7, 8,9,11, 12, 14,
15,16,17, 1, and 24 COMMENT G
OMITTED any two or more of 4, 5, and 23 COMMENT H
OMITTED 2, 13, or 21 COMMENT 1
INCLUDED any two or more of 1,3, 10,and 20 COMMENT ]
Problem #3 IF YOU THEN YOU MIGHT
Discussion Guide WANT TO READ
OMITTED 3, 15, or 22 COMMENT K
OMITTED 9 and 24 COMMENT L
OMITTED 12 and 17 COMMENT M
OMITTED any two or more of 2,4,5,13,and 17 COMMENT N
INCLUDED more than two but less than six of 1, 6,
7,8,10,11, 13,14, 16,18, 19, 20, 21, 23. COMMENT O
INCLUDED ali the items COMMENT P
OMITTED all the items COMMENT Q
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Problem #4 IF YOU THEN YOU MIGHT
Discussion Guide WANTTOREAD
OMITTED 1, 3,11, 19, or 24 COMMENTR
OMITTED any two or more of 2,8, 7,12, and 20 COMMENT S
OMITTED 15 and 18 COMMENT T
OMITTED 14 COMMENT U
INCLUDED any three or more of 4,5,9,10, 17, and 22 COMMENT V
| INCLUDED any two or more of 6, 16, 21, and 23 COMMENT W
|

The feedback comments (G to W) which follow, were written by Kieran Egan for the original 1976 presentation
of this exercise. Comments A to F, which refer to problem #1, have already been presented in Vol. 1, No. 2 of this
journal. Readers may note how the same item from the response matrix may figure as part of a valid response
for more than onc of the problems posed. However, the inclusion or omission of this item generates different
author comments depending on the problem. This illustrates the structural nature of the communication process

that this tecimique generates—hence its name.

Discussion Points

G. Well, if you've been directed to this comment, I suppose
thewordingofthe problem cannot havebeen preciseenough.
I wanted to distinguish between the contributions that SC
can make to the kind of intellectual activity that a teacher
would be happy to encourageinclass, and itsmore practical
or technical contributions to allowing greater flexibility in
organizing the structure of the classes. [ admit thisisn’t too

the teacher will organize lessons. But this problem is
concerned less with the characteristics of the technique
that may indirectly affect class structure than with those
that offer direct possibilities for various kinds of organiza-
ticnal strategies. Leok again at the response matrix and
omit from your response those items that don't suggest
immediate strategic advantages for the teacher, then re-

clear, or realistic, a distinction; the kinds of intellectual

cycle through the discussion guide.
activities made possible will have implications for the way

H. Certain strategic advantages result from the “economy”
of SC’s form. SC units permit various kinds of educational
functions to be performed more or less simultaneously; a
unit may engage the student in role playing and, while he
learns from simulating some educationally significant task
in a structured format, the teacher may diagnose from the
record of his responses something about his rate of prog-
ress, his learning style, his arcas of misunderstanding, and
so on. This economy of function, combined with an in-built
motivating form, recommends SC to teachers.

If youhavebeen guided to this comment after rigorously
pruning from your response all merely indirect contribu-
tions to SC’s ability to aid the teacher in planning classes,
you may feel that [am arguing for things that are no more
direct than some of the items you had included earlier.
The line separating direct from indirect in this context is
not all that sharp, of course, but I'd want to draw it about

the point represented by the combination of items 5, 13,
and 24.

I. Programmed Instructicn is a tool that can help ease the
pressures of teaching thirty or more students in a class.
Students who arebehind orahead of the rest of theclass can
work by themselves, using programmed materials. SCisan
even more valuable tool for such circumstances. Being self-
contained, a study unit may be used by individualstudents
asdesired. Because of the potential for fruitful group work,
it is possible to break the class down and have a number of
groups working on the same, similar, or different materi-

als—whatever suits their needs. SC has the further ad-
vantage of being dissectable; that is, the teacher may
decide to give only the problems and matrix to some
students, covering the presentation and discussion in
class in her own way; or she may give the presentation
and problems, or the problems, matrix, and comments in
preparation for a more detailed class discussion, and so
on. This versatility of SC addsto thestrategic possibilities
open to the teacher.
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Aruitoxt provided by Eic:

J.Iwould omit from my responseto this problem items that
offer only indirect advantages to the teacher who is plan-
ningclasses. Hopefully, all theitemsin the matrix would be
reasons why teachers might want touse SC. Here, though,
we are concentrating on those factors that contribute di-
rectly to the range of strategic possibilities opened to the
teacher in planning the form of a class. Take a more
rigorous look at the items you have selected and see

whether you might not want to drop a couple on the
grounds of indirectness. That SC can focus thought on
relevant material, measure certain intellectual skills objec-
tively, and diagnose student responses to reveal misun-
derstandingsand biases, I would tend to considerjust over
the boundary of direct contributions. Maybe that's too
harsh. I guess this would be rather a disagreement about
the interpretation of the problem than about SC as such.

K. I know of ne other technique that allows the student
such freedom in responding and yet so precisely controls
his progress from that response to reinforcing, corrective,
or other material, while continuing to build an unambigu-
ous message. Nor do [ know of any technique that at the
samc dime allows the potential for rcliably measuring
sophisticated intellectual skills. These seem to me to licat

the heart of SC’s uniqueness. It would probably beidle to
offer any furtherargument for these points—that unique-
ness has been both the reason for and the subject of this
book. Counterarguments, if you disagree with me, must
come in the form of examples of other means of achieving
these ends. If they exist, I don’t know about them.

L. I think SC offers a means both of getting the student to
replicate the author’s understanding of a topic, and also of
allowing a comparison of the student’s and author’s un-
derstandings. Comparing may be one of the steps toward
achievingthe replication, especially if discussion and recy-
cling the student through the matrix a number of times is
necessary.

Of course this process can fail, and often must. You may
think that the terms, “replicate” and “compare” are too
strong, suggesting more than the technique can possibly
achieve. Maybe. However, I don’t know what terms would
be more appropriate. Only if we insist on a strict interpre-
tation of the terms would I concede their inappropriate-

ness, and I think my use of them here is fair: the structure
the successful student composes will be like that built by
the author into the structuring of the unit; it will reflect his
own understanding of the topic. Thediscussion guide and
comments allow a comparison of the student’s under-
standing with theauthor’s by clarifying how certain terms
areused—as here—or what additional items arerequired,
how items are related, and so on.

I think that kind of replication of understanding is unique
to SC. The comparison of author’s and student’s under-
standing is perhaps possible to achieve by other means,
but certainly not with such economy of time and space.

M. The student responds by composing from a set of items,
all relevant to the general theme, a set of inter-rclated
subthemes according to prescribed viewpoints, ensuring
thercby the emergence of the structure of the theme in the
course of responding. This seems unique to SC. A talented
teacher or poet might achieve the same end, but even that

seems doubtful given the nature of the material with
which SC is usually concerned. Certain concepts of chemi-
cal bonding seem rarely to have provided the inspiration
for poetry. I wouldn’t want to push this too hard, but 1
think these factors contribute to an understanding of SC’s
uniqueness.

N. The conciseness of SC makes learning experiences pos-
sible in a variety of situations. The fiexibility of the tech-
nique’s form, which allows sections to be detached,cach
making a different contribution to different activities, also

makes it unique. A gifted teacher might duplicate these
functions, adding that further flexibility onlya liveteacher
can provide. But rarely does a teacher have time for this
sort of interaction with individuals.

O. You have included a set of items here that seem some-
what over-generous to SC, or under-generous to alter-
native forms of programmed instruction, textbooks, or

other means of teaching. Think of other modes of presen-
tation at theirbest, then reassess your response. See whether
you wouldn’t lop off a few items.

P. Well, I can hardly agree with you. Of course, you are
right that the full uniqueness of SC is to be seen in the
combination of all the items. However, it may have been a

more useful strategy on your part to be more selective and
include in your response only the items that are particu-
larly strong examples of the uniqueness of SC.
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Aruitoxt provided by Eic:

Q. See comment P, to which those who gave exactly the
opposite response were directed. We obviously have a

difference of opinion regarding the uniqueness of SC.

R. The kind of response made to an SC problem leaves a
“trace,” that is, the numbers corresponding to the set of
itemsthestudent considers the best answer. This “trace” of
hisresponseallows us to draw certain inferences about his
misunderstandings, his biases, his progress, his level of
achievement, how well he s able to organize the material,
and so on. By analyzing these, or preanalyzing possible

responses, we may preparecorrectiveor reinforcing com-
ments; we may compare the student’s understanding
with theauthor’s; we may produce scores which will be of
value in making decisions about the student’s future
courses, etc. These advantages seem to follow directly
from the kind of response SC calls forth.

S. The response left by the student makes a number of
strategies possible for future work. It allows guidance of
the individual student to further material for which his
response indicates a need, or it can serve as a directing
mechanism to a group discussion—in both cases probably
leading the student(s) beyond the level of understanding
achieved either from reading the presentation or from

working through the problems and matrix themselves. It
does this by focusing more precisely on the relevant
material and continuing to refine the discriminations the
student was asked to make from the matrix. Without the
record of the responses, these functions would necessar-
ily be absent from the technique.

T. SCdoesn’t just allow a variety of response sirategies to
the student, italso allows the author to prepare a variety of
response strategies to the student’s response. This variety
of ways of dealing with individual responses is important

for ensuring that the communication is achieved clearly
and efficiently with as much richness as desired. The lack
of the student’s response would surely impoverish what
one might securely communicate.

U.Thereisadegreeof unavoidable ambiguity in construct-
ing the items. If this were a teaching unit,  would use this
opportunity to clarify my meaning and direct you through
the matrix again with aclearer understanding of what each
itemsignifies. Theitemsareuseful forcommunicationonly

when we are clear about their meaning. Without the
recorded response this would be impossible in SC, and a
whole dimension of precision would be lost. For this
reason I consider item 14 essential to a response to this
problem.

V. I think you are being either too generous to SC’s re-
sponse mechanism orareconfusing the problem’s require-
ments. We are concerned here with those activities or
functions made possible by the kind of response that

results from working through the problems and matrix.
Look again at your response and consider whether there
aren’t a number of items tbat really don’t follow from
having available a typical SC response.

¥J.You scem to have interpreted a number of items differ-
cntly from me. As this isn’t a teaching unit, I'm not very
perturbed by this. I can see interpretations of the items that
brought youto this comment that would makethem appro-

priate, if somewhat peripheral, to building a picture of the
advantages following from the response mechanism of
SC. I guess this is a non-comment.

* Alex Romiszowski is a Professor of IDD&E, and

Director of the Training Systems Institute at Syracuse
University.
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This is a double-size issue of Instructional Developments, cover-
ing two semesters of our work in the School of Education. Asusual, ithas
two themes. Though not specifically related, these themes can be seen as
complementary: one looks backwards reviewing the considerable contri-
bution to our field of the work and writing of Professor David R. Krathwohl;
the second looks forward in an attempt to see educational rhyme and
reason in the latest technological bandwagons — multimedia and
hypermedia.

It is most appropriate that we should devote one of our principle
themes to the work of Dave Krathwohl, given that the publication of this
issue coincides with Dave’s retirement from our faculty, and also with the
publication of his most recent bouk entitled: Methods of Social Science and
Educational Research: An Integrated Approach. Dave has based the feature
article of this issue on the organizing framework for this book, which views
research as a ‘chain of reasoning’.

Elsewhere in the issue, we present a review of this book, from the
viewpoints of both student and professor. Another of Dave’s influential
books, dealing with ‘how to preparea research proposal’ is also reviewed.
To round off our ‘farewell Dave’ message we also include a short personal
review by Charles Dills, of the influence of Dave Krathwohl’s published
works on students and researchers in the field of instruction.

Finally, still related to Dave Krathwohl’s contribution to our field,
Cheryl Ackerson analyses recent literature on instruction in the affective
domain. She compares and contrasts two distinct strands discernable in
the literature. One is a concern with the general climate of the teaching/
learning situation and with techniques that foster a general positive
attitude toward learning. The other is a concern with the attainment of
specific affective objectives, related to the content or the overall goals of a
given program. The firstof thesebodies of literature bristles with a variety
of (conventional and unconventional) general suggestions on how to plan
and implement a ‘user-friendly’ form of instruction. The second is more
firmly basad on systematic instructional design, development, and evalu-
ation. Inthis area, the pioneering taxonomies of educational objectivesand
related evaluation methods developed by Benjamin Bloom, David
Krathwohl, and their collaborators, still stand as cornerstones around
which innumerable curriculum and course design projects are structured.

The second main theme of this issue is concerned with the emerg-
ing instructional technologies spawned by recent developments in com-
puting and telecommunications. Thisisa theme that weshall develop over
several issues. In this first part, we take a somewhat critical and question-
ing look at the new ‘buzzwordls’ of ‘Hypertext’, ‘Hypermedia’, and ‘Inter-
active Multimedia’.

First, Lydia Doty reviews some of the recent research on the use of
hypertext in education. She compares the philosophical arguments for
hypertext as a ‘cognitively more appropriate’ manner of presenting infor-
mation (that reflects the way knowledge is stored in the human mind) with
the pragmatic arguments for hypertext as an effective and efficient ‘infor-
mation management tool’. She notes that the current research base is
inconclusive on both counts and proceeds to relate the hypertextliterature
to the other existing bodies of research on writing and rhetoric.

The Job-Aids section follows on by developing a meaningful
structure for the many overlapping and much abused concepts that spring
up in this ‘new technology’. This I¢ads into some suggestions on how to
go about selecting and designing useful applications of Interactive Multi-
media for education.
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Research as a Chain of Reasoning’

David R. Krathwohl *

Several federal reviewers are chatting about journal

articles that were final reports of projects they had
funded:

“I'had a hard time with that one. She started right off
describing her data and it was only later that I learned
how and where she had gathered it. Intheend, she had
answered all my questions, but I guess I have a set of
customary expectations about how a report of research
should be written. I'm surprised this journal permitted
such a deviztion.”

“Move over, ] have the same expectations, thereare alot
of us in that ‘rut’ I must say though, yours was an
exception; thatlast oneIreviewed was adream. Every-
thing was there and in good logical order.”

“Thereportis the one thing for which we don’tprovide
a standard federal form. I guess it is so the researchers
are free to write their report in any way that makes
sense to them. Sometime I wish we did enforce a
particular sequence or outline, especially for those re-
ports that arenotin journal article form. 1t. would make
them easier and faster to read and critique.”

“Whoa!! Come on now you don’t really! There is more
than enoughbureaucraticregulationaround here! Give
them some freedom.”

“Okay, I'll grant we don’t want to stifle creativity. But
most journals create expectations in their readers and
authors that certain parts of the research will be re-
ported in a particular order. I think we should too. It
makes such good logical sense to build one’s case that
way.”

“Yes, and if there are headings, one knowsjust where to
look for certain items.”

“Sure, but even without headings, the organization of
the write-up provides an orderly sequence so one can
follow the argument and find what one needs.”

This conversation simply reinforces the fact that re-
search isa social process; the researcher is communicat-
ing with heraudience to properly convey the study and
how carefully it was done. Similarly, the reader or
reviewer is trying to follow it: raising and answering
questions as the report isread, judging whether it does
indeed support the knowledge claim that is being as-
serted. It is not surprising therefore that a rather
standard form or sequence of presentation hasevolved.
The standard has been informal, and accepted by au-
thors, instead of being required by journals; though
some journals rarely seem to departfromit. Depending
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on the journal’s past record, it may be expected by
reviewers.

Articlesthat presenta research-based knowledgeclaim
for a generalization are typically presented as a logical
argument. Its parts correspond to what might be
thought of as a prototypical or model chain of reason-
ing. That chain of reasoning applies to any research
article, however. Even if information is not presented
in the usual order, all the parts of the chain are required
to supply adequate information to make the case. One
may ask, “Is this true even of qualitative research
studies which use an inductive method to gather and
analyze their data?” If the purpose of the study is not
mainly description, but that of presenting and support-
ing one or more generalizations, then a qualitative
study is usually preserted deductively. A picture of
the chain of reasoning appears as Figure 1.

Figure 1:

A prototypical chain of reasoning

This chain of reasoning serves asa general model of the
logical argument. To make the research chain of rea-
soning more than an abstract conceptualization, let us
see how it applies to an experiment. In the case of an
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experiment which is usually planned deductively, we
can examine it as a model both for reporting and for
analyzing the choicesavailableat each link in the chain.

The Chain of Reasoning Applied to
an Experiment

Consider the example shown in Figure 2 adapted from
Krathwohl (1985). The research literature suggests
there are naturally occurring zones of activity in the
classroom normally occupied by high achievers. The
rationale for the study which grows out of this litera-
ture is that maybe this phenomenon could be turned
into a treatment for those who achieve poorly by plac-
ing them where high achievers normally .it.

Most acheiving .

students prefer to There are action zones
be seated front in the classroom and
and center of the those who sit front and
classroom center ix}ta-act more
(Wulff, 1977, Becker et al,, 1973) often with one another

and with the instructor
(Hare and Bates, 1963)

Links to
previous
studies

If there are action zones in class discussion,
seat placement in the most active zone (front
and center), where the high achievers prefer
¢ sit, ought to increase achievement
=

Seating poor students front
and center will increase their
achievement

Figure2:  The first links in the chain of reasoning of a classroom

seating placement study

Where thisisan already published study, the choicesin
the chain of reasoning would seem obvious—easy ones
to make. Like looking through binoculars focused ona
particular phenomenon,one’s attention is circumscribed
and limited to the characteristics of the study as re-
ported. But, when you turn the binoculars around and
look through the other end you see the phenomena of
interest imbedded in a distracting context where it is
difficult to tell figure from ground. That is how it is
when one considers a study in the context of its devel-
opment; the choices are numerous and their combina-
tionsescalate exponentially. Figure 3 shows, in the next
links of the chain, a sampling of the alternatives that
face theresearcherin translating this simple hypothesis
into a design. While only touching on the possibilities,
it gives an idea of the decisions involved in design
choice. Thechosen design in the figure suggests a set of
reasonable alternatives. These might be combined into
a study that would lead to a final link, the conclusion.

Seating poor students
front and center will

College students, Economics class, random sample of
poor students mixed into center with good ones, final
exam, random assignment to control and
experimental classes, semester

Chosen design

Figure3:  Design choices and the chosen design in the classroom

seating placement study
It, in turn, might then be the basis for another study as
indicated in our prototypical chain of reasoning. Letus
examine each of the links in more detail.

Explanation, Rationale, Theory, or Point of
View

How does the typical article begin? The first para-
graphs usually describe the rationale underlying the
relationship the researcher intends to demonstrate.
They discuss previous research studies, showing their
relationship to this study and indicating how thisstudy
”stands on their shoulders.” Thus, this study might
begin with a statement about how most teachers have
probably noticed that discussions seem more generally
to involve students seated in the frontand center of the
classroom than those in the periphery. This suggests a
pattern that might be used as a treatment to help
underachieving students. One would cite Hare and
Bates (1963) to the effect there are action zones in the
classroom and that those students who sit in the front
and center seem to interact more often with one another
and with the instructor. One could then reinforce this
with Wulff (1977) and Becker et al. (1973) by noting that
mostachieving students prefer to be seated in frontand
center. Does this contribute to their achieving? That is
the question to be answered by this study which hy-
pothesizes that it does.

The explanation, rationale, theory or point of view underly-
ing a hypothesized relationship is very important since
itis the basis for understanding and interpreting the
rest of the presentation. An explanation indicates how
the relationship works. A rationale indicates the basis
for thinking that it works this way. A theory indicates
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how this relationship fits into a larger scheme of things,
how these variables relate to others. A point of view
indicates how thisresearcher views thisrelationship in
relation to how others have. In building this section of
the study, one draws upon previous relevant work,
selectively citing it to indicate that thisideais nota “bolt
from the blue,” but is solidly based on what has gone
before. In Figure 1, this is represented by the combina-
tion of the small links at the top of the figure labeled
“Links to previous research studies.” The large link to
which they are fastened represents the explanation,
rationale, theory, or point of view which is based on
them. Figure 2 translates Figure 1 into the particular
studies cited and the rationale derived from th~m for
the study.

Questions, Hypotheses, Models

Joined to the “explanation, rationale, etc.,” in Figure 1
is the “questions, hypotheses, models” link. In our
experimental study, the hypothesis is: “Seating poor
students front and center will increase their achieve-
ment.” Itis a hypothesis since we know enough to go
beyond merely stating a question that tells us where to
look. We know what we shall look for, improved
achievement. We don’t know how much achievement,
nor exactly how it is linked to a certain amount of the
treatment, so we can’t make a precise prediction. Thatis
the next level up when we know even more about the
phenomena. When we can link all, or a great many, of
the variables in the situation (the length of treatment,
how students would be arranged in the center, how the
teacher would react to them, etc.) and can then make a
more precise prediction, then we have a model. In this
case, there is enough previousresearch to suggest there
may be arelationship, but notenough tomakea precise
prediction or build a model. We have more than
enough for a question which tells us where to look but
not what to expect. So we have a hypothesis.

At this level in the chain of reasoning, we have a
question, hypotheses, or model, depending on how
much previous research gives us a basis for knowing
what will happen.?

Research Design

After stating the expected relationship, thearticle would
begin describing how the study was carried out. Car-
rying out the study means translating the various facets
of the presumed relationship into aspects that, so to
speak, dramatize it. A playwright, having described a
plot as “Susie falls in love with John,” must then write
a script that translates that into a scene where individu-
als move to certain places at certain times, say certain
things that convey “love,” etc. Just so, the researcher
must translate in this study such terms as “poor stu-
dent,” “good students,” experimental class.” But, that
is not all that has to be translated.
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We think of there being six aspects to look for when we
examine the translation of the hypothesis link into a
study. Together they constitute the design of the study,
and are represented in the six rings interlinked with
design. These rings correspond to the “five W’sand an
H” that all journalists learn to include in a story: who,
when, where, what, why, and how? For research we
want to know: (1) Who was involved in the study
(subjects), (2) Where (situation}, (3) Why did an effect
occur (what was the cause—the treatment), (4) What
effect occurred (observations or measures), (5) How do
we know an effect occurred (basis for sensing attributes
or changes tells us), and, finally, (6) When, that is, in
what sequence did the various parts of the study take
place (procedure—who got what treatment and what
measures or observations and when and how these
were given).

Let us examine the choices made in these six facets of
thestudy asindicated in the ring labeled chosen design.
"fo truly operationalize the choices we will have to be
much more specific than even the choices indicated in
Figure 3. For example, we might specify that the
subjects are sophomore college students in economics
classes at Zerbino University enrolled in the iniroduc-
tory course in economics, Econ 201, alarge multisection
course. “Poor students” are those who achieved a
grade point average of 1.75 or lower their first year.
This translates the subjects and situation links into
choices.

The cause or treatment (the “why” of the study) is a
mixture of four poor and four “good” students (opera-
tionally defined as students with a first-year GPA of 3.0
or better) randomly selected from those enrolled in
Econ 201. The first day of the experimental class the
instructor begins by assigning these eight individuals
toseatsfrontand center,acting asthoughhe were going
to assign everyone to seats. Then exclaiming “This is
taking too much time!” tells everybody to take seats
quickly and then sign the seating charton the clipboard
as it is passed around the room. In the control class,
students are allowed to take seats as they enter. They
similarly sign the seating chart on the clipboard. Both
control and experimental sections have the same in-
structor who indicates the assigned seats are so thathe
can learn their names more quickly and get to know the
class. He asks them to keep the same seats for the
semester. This translates part of the procedure: indicat-
ing who gets what treatmentand how. Noteagainhow
much specificity must be added to operationalize the
treatment.

The observation or measure by which the effect is
sensed is the common final examination given at
semester’s end and jointly prepared by all the section
instructors. This translates the rest of the procedure.
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The “how” by which the effect was sensed—the “basis
for sensing attributes or changes”—is the comparison
of the achievement of students in the experimental and
control class sections on the course final examination.
Random selection of the students and random assign-
ment to treatment and control groups helps rule out
certain alternative explanations of the effect.

All the important information regarding the design
and structure of the study is usually presented in the
mid-section of the write-up, typically under a heading
of “procedure.” The concepts used in the explanation
that were pulled together into a hypothesis, have been
translated intc actions. These are the basis for gather-
ing the data for analysis.

Data Analysis and Conclusion

The data of the study would be presented nextshowing
whether the hypothesized relationshipisdemonstrated
overall, whether there are differences among the sec-
tions, and, if there are, what characteristics might ac-
count for them. The latter helps us build a fuller
understanding of how the treatment acts, and what
variables moderate it through potentialing it or weak-
eningit. This, in turn, is summarized in the conclusion,
the last link in the chain of reasoning for this study.

The Next Study

Thelastthree links shownin Figure 1 actually belong to
the nextstudy whichbuilds upon this. In that study, the
top one of those links is one of those “links to previous
studies,” rings shown at the top of the figure represent-
ing this study. It would use the data from this one to
undergird some further explanation of this or a related
phenomenon.

Insummary, the chain of reasoning begins with links to
the results of previous studies that are used to build
forward to an explanation, rationale, or point of view.
Dependingon how much previousknowledgeisfound,
cnedraws fromita question, hypothesis, prediction or
model. This, in turn, is translated into a design which
consists of choices of subjects, situations, treatment (or
independent variable), observation or measures, basis
for sensing attributes or changes, and procedure. The
design guides one in the collection of data which per-
mits one, by data analysis, to demonstrate a relation-
ship. The demonstration c¢f the relationship and con-
clusion, in turn, may be picked up by a new study.

Four Useful Characteristics of the
Chain Analogy

If, asmost chains are, the chain of reasoning were made
of metal, it would have certain physical properties.
These, by analogy, are useful in understanding the use
of the chain of reasoning in re: earch. Three proposi-
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tions, one of which is a corollary of the first, flow from
this analogy (Krathwohl, 1985). Let us examine them.

AChainis Only as Strong as its Weakest Link

Just as a metal chain breaks at the weakest link, so does
an argument for a knowledge claim. As much as any
part of the argument for a knowledge claim can be
faulted, the whole chain is weakened and one is less
likely to accept the claim. If the fault is serious enough,
the chain fails and the claim is rejected. For example,
suppose one believes that, rather than because it in-
creases their achievement, good students choose to sit
front and center because it gives them greater visibility
to display their abilities—it is an “ego trip.” For such
persons, the stated rationale might be unconvincing.
Suppose this belief is further combined with the fact
that the study was done on only either a single pair of
sections oronly a few sections. If one hasanyrealization
of the great variability among class sections due simply
to random factors, one might prefer to accept the alter-
native explanation that the apparent confirmation of
the hypothesisis merely a chance occurrence. Thechain
of reasoning fails to be convincing.

All Links in the Chain Should Be Equally
Strong

A second characteristic of ametal chain, and a corollary
of the first, is that all links in the chain should be built to
about the same strength. This is, of course, typical of a
metal chain; one does not find a set of strong links
interrupted by a small thin link. Yet, that sometimes
happens in a study’s chain of reasoning without one
realizing it occurred or its seriousness. It makes little
sense to have ore link in the chain thick enough to
anchor abuilding in a hurricane anid others as thinas a
decorative gold chain. Thus, there would have been
little point in allocating considerable resources to the
observation and measure link (maybe constructing a
special final examination that would emphasize eco-
nomic reasoning in contrast to memory of facts) if one
had not done something to assure that the instruction
was designed to give practice in improved economic
reasoning.

In whosejudgmentshould thelinks be of equal strength?
One’s audience makes the final judgment; one is build-
ing a chain intended to achieve a consensus about the
interpretation of the findings. One must satisfy one’s
own personal standards first, but the interpretation of
the data being ad vanced will be accepted by othersonly
if their standards are met as weli. Anticipating what
their thresholdsareis a problem, butitisonethatcannot
be avoided. Knowing these¢ standards is part of the
socialization process which maintains science as a so-
cial process.
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The real problem occurs when one’s personal priorities
about what to strengthen differ from those of other
persons, and the resources are not sufficient to satisfy
both. Resources are always limited, usually too much
so. Thisisa situation where trade-offsare required and
in which entirely satisfying all parties is not possible.
One tries, as best one can, to find the choice that opti-
mizes satisfaction for all.

This is one of many trade-offs hidden in the research
process. Because researchers differ about trade-off
solutions, one is faced with more than one “right” way
todoa study, an unanticipated characteristic of science.
Itisa characteristic that makes many people uncomfort-
able; indeed, some will argue there is only one best way
to do a study—a position you will find is difficult to
support. But, such arguments are also part of the social
process of research. They get resolved as there are
efforts to replicate or build on studies. As such efforts
are successful a consensus builds around the trustwor-

thiness of the generalizationanditisaccepted asknowl-
edge.

Each Link in the Chain is Determined by the
Prior One

The third characteristic is a statement of the way the
information must be presented to logically link it to-
gether. Each link is dependent on the preceding one.
The explanation or rationale is built upon previous
research. The question, hypothesis, or model grows out
ofthatrationale orexplanation. Asearlierindicated, the
extent of knowledge about the problem determines
whether a question, hypothesis, ormodel isformulated.
So the second link is dependent upon the first.

The next link, the design of the study, is a translation of
the prior link into the operations which constitute the
study. What can be shown in the next link, demonstra-
tion of the relationship, is dependent on the design
choices. This, in turn, leads to the conclusion, which is
clearly dependent on how the data turned out.

By the way each step advances the argument for the
knowledge claim, it sets boundaries for the next; each
step is shaped by the argument to that point. Thus,
being aware of the desired breadth for the lower links,
we need to build in sufficientbreadth in the upper ones.
If one wished to generalize beyond economics, one
might include a variety of different subject matters and
instructors in the experiment.

Where Links Share the Load, One of Them
May be Strengthened to Compensate for
Weakness in Another

The last characteristic of the chain is not quite as obvi-
ous. Though it rarely occurs with metal chains, it is
important. Where several horizontal links across the
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chain’s breadth connect the links above and below
them, each of the horizontal links shares the load.
Therefore, a weak link may be tolerated if another of
the horizontal links is made stronger. In the research
chain of reasoning, this situation occurs at the design
level where all six facets of design together link the
design as a whole to the demonstration of the relation-
ship. Forexample, in the studybeing considered, if one
believed that the treatment might be effective, butonly
weakly so, then one might compensate by increasing
the number of classes in the study.

The Chain Applies to Reports of Research;
It May or May Not Apply to the Research

Process

It probably is clear to everyone, especially qualitative
researchers, that while the chain of reasoning may well
describe how researchisreported, itisnota description
of how a typicalresearch study is carried out. Certainly
a typical qualitative study is not done deductively, but
probably most experiments don’t start at the top and
proceed through the links either. Sometimes one has
an interesting sample of students, or a new measure
and wonders what one can do withit—one startsin the
middle of the chain to develop the study. Or one finds
leads in the literature that makes one think one has a
problem, starts to translate it, and finds one must go
back and answer some new questions—
operationalizing variables makes one think concretely
and oftenresults in many iterations of a study’s design.
Sometimes a researcher picks a single finding out of a
mass of data and constructs a report around it, making
it appear as though this were the whole study rather
than just one small part of a larger one. So although
there are occasions when a study is designed from the
top down, as often as not, the chain of reasoning is a
model for the research report rather than the process.

Summary

All studies setting forth a generalization as true are
expected to supply certain information which al-
lows readers to evaluate the study and make a
judgment whether to accept the interpretations of
the evidence being advanced.

* Most, though not all, studies follow a standard
sequence in presenting the findings of their re-
search. If they do not follow the sequence, they
nevertheless inc'ude the same data.

¢ The case for a generalization is presented (or could
be arranged) in a sequence which is a chain of
reasoning,.

¢ Auniversal or prototypical model of such a chain of

reasoning may be constructed which contains the
essential elements of the chain.




ERIC

Aruitoxt provided by Eic:

¢ Such a model begins with an explanation, rationale,
theory, or point of view which is linked to—that is,
grows out of—previous research studies and writ-
ing.

¢ The generalization which is being advanced flows
from this explanation, rationale, theory, or point of
view.

¢ The stronger the previous evidence, the more de-
tailed in its development, the more comprehensive
in its breadth, the stronger the explanation, ratio-
nale, theory, or point of view, the stronger the next
link that flows from it.

» With the strongest prior knowledge, one can pose a
model that links many variables. With less prior
knowledge one may still be able to make a reason-
ably precise prediction of how big an effect will
occur, as wellaswhereand how it will happen. With
still less, one may have a hypothesis that describes
what direction things may take and how they are
related. And with the least prior knowledge, a
questjon focuses one’s attention on certain aspects of
the phenomena of particular interest which presum-
ably have potential for guiding further research.

¢ The question, hypothesis, or model is translated into
the design of the study. This results in making
choices of who (subjects), where (situation), why
(treatment), what (observations or measures), how
(basis for sensing attributes or changes), and when
(procedure).

» Thesechoicesdetermine howonegathersdata which
demonstrate whatever relationship is being studied.

¢ A conclusion is drawn to represent the most appro-
priate interpretation of the data.

¢ Thechain of reasoning modelisanalogous to a metal
chain and has some of the same properties:

— It is only as strong as its weakest link.

— Alllinks should be of the same strength except
where they share the load.

— The nature of each prior link in the chain
constrains the nature of successive links.

— Wherelinksshare the load, as they do between
“design” and “analysis” one or more of those
links may be made stronger to compensate for
the weakness in one or more of the others.

Footnotes

! Thisarticle was adapted from Chapter 5 of theauthor’s textbook, The
Methods of Social Science and Educational Research: An Integrated Ap-
proach, which is scheduled for publication by Longman in 1992.
Copyright 1391©, D. R. Krathwohl.

2 The chapter from which this material is taken bases the discussion
on an article reproduced in the text. That article interposes a para-
graph at this point in the chain which summarizes the rest of the
article. The pointis then made, referring to that article, that the chain
of reasoning is a format to be followed in presenting one’s case, but
not “...slavishly cr rigidly. Each author adapts the format to the

6

requirements of the readers. In this case, this article appeared in a
journal...predominantly devoted to{natural science}. ..reports. Non-
social scientists might be interested enough toxead a few paragraphs,
butnot...the wholearticle. Placing the summary early, right after the
rationale and hypothesis is clever writing...” (Krathwohl, In press).
Because this summary of the chapter is based on a differentstudy, the
point is made in this footnote instead of the presentation above.

3 This journalist’s ditty, borrowed from Rudyard Kipling, may be
useful mnemonic for the six facets of design:

[ keep six honest serving men

They taught me all [ knew:

Their names are What and Why and When

And How and Where and Who.
For research application, this translates into:
Who Subjects (Who are they?)
Where Situation (Where did it take place?)
Why (the cause) Treatment (This is why something would
be expected to occur)
Observations or measures (These tell what
occurred)
Basis for sensing characteristics and
changes (This tells us how we know an
effect occurred)
Procedure (When did whatsubjectsreceive
what treatment, which observations or
measures did they receive, and where did

they receive the treatment, measures and/
or observations?)

What (the effect)

How

When
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Affective Objectives: A Discussion of Some

Controversies

Cheryl Ackerson *
Intreduction

Theliterature on the affective domain (I reviewed over
200 abstracts) seems to be pursuing two different al-
though connected ideas: (a) affective education, as a
typeof education, and (2) education that includes affec-
tive objectives in specific content areas, which I will
refer to simply as affective objectives. In this paper I
first attempt to draw a distinction between the two.
Next, I focus on the controversies over objectives in the
affective domain and discuss the difficulties and suc-
cessful strategies for identifying and evaluating these
objectives. Finally,I pcse research questionsin thearea
of evaluation of affective objectives.

Affective Education

Affective education is described by various authors as:

*» focusing on students as persons—their mental
health and personal development, social skills,
roles in society (Sonnier, 1990);

* assisting students in developing “joy inlearn-
ing” (Sonnier, 1990);

» the characteristics of values, academic self-
esteem, anxiety, interests, locus of control, atti-
tudes and preferences (Anderson, 1982).

Affective education is concerned with the student’s
experience of learning. In Sonnier’s (1990) Affective
Education: Methods and Techniques, several discussions
revolve around the importance of acknowledging indi-
vidual differences in students’ learning styles (and
teachers’ teaching styles) because thesedifferences can
significantly influence an individual student’s experi-
ence of a particular learning activity. Emphasized are
individual differences due to hemispheric dominance,
a simplistic explanation of the theory being that stu-
dents with left-brain dominance are more analytically
and verbally oriented and those with right-brain domi-
nance are more visually oriented and creative. She
argues that traditional educational approaches typi-
cally have favored the more analytic learners, leaving
visual learners labeled as daydreamers, inattentive,
and slow. Sonnier encourages a “neuroceducational”
approach, which she defines as “holistic education”
(teaching of both cerebral hemispheres simultancously
and concurrently) with metacognitive development
(thestudents’ awareness of knowledge acquisition)” or
as “hemisphericity-based instructional management
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with accountability.” This issue of accountability is
discussed inrather strong terms by Sonnier who states
that ignoring individual differences has resulted in
many students experiencing “psychological brutaliza-
tion, hurt, and frustration.”

Inaddition to the “humanistic” concerns for individual
students {(the person being taught is as important as
what's being taught), why else is affective education
important? Sonnier (1990) mentions several consider-
ations about this issue:

*» the impersonality of society is propagated by
schools, which focus solely on cognitive skills;

» attending to affective issues can increase at-
tainment of cognitive skills (a theory that is, by
the way, supported by motivational principles
in behavioral sciences [Fleming and Levie,
1978));

» thebroad aims of education have always been
concerned with values and attitudes, and it's
time these general aims were brought into the
classroom at the level of specific objectives;

* lack of attention to this domain could explain
students’ perceptions that whathappensin the
classroom is irrelevant to their lives;

* cognitiveteachingandlearning promotescemo-
tional distance from content areas, a serious
problem for many subjects (e.g., cultural sensi-
tivity);

» affective education may be able to help ana-
lytic learners become more visual and visual
learners become more analytic.

Clearly, according to Sonnier affective education s, or
ought to be, a broad, critical concern of education
today. Sonnier is not alone in her use and promotion of
this concept. The other contributing author to her
edited book shares her conviction and her understand-
ing of the term affective education. They are part of a
growing movement among educaters to favor ap-
proaches to teaching that engage the learner emotion-
ally, that “exercise both hemispheres” (described by
Howard Gardner, 1983), that use visualization tech-
niques such as “guided imagery” to enhance learners’
belief in their ability to learn and may even use tech-
niques that verge on hypnotism, based on the
“suggestopaedia” approaches pioneered by lL.ozanov
(1978). These approaches to teaching have gained a
number of generic labels, for example “accclerated
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learning,” (as in the U.S.-based SALT, or Society for
Accelerated Learning Technology), or “integrative
learning” (as in the U.S.-based National Academy of
Integrative Learning), or indeed “affective learning’”
(as in the U.K.-based SEAL, Society for Effective Affec-
tive Learning).

Affective Objectives

According to Krathwohl et. al. (1964), affective objec-
tives “emphasizea feeling, an emotion, or a degree of
acceptance or rejection. They vary from simple atten-
tion to selected phenomena, to complex but internally
consistent qualities of character and conscience. [They
are often] expressed [in educational objectives] as
interests, attitudes, appreciations, values, and emo-
tional sets or biases.” Examples include:
» awillingness to take part in musical activities;
* to perform simpie experiments relating to bio-
logical or physical sciences to satisfy his curi-
osity about scientific questions;
* to assume responsibility for drawing reticent
members of a group into conversation;

* toreject stereotypes of people of various races,
cultures, national origins, and occupations;

* tochangeopiniononcontroversialissueswhen
an examination of the evidence and the argu-
ments calls for revision of opinions previously
held.

Krathwohl’s well-known model or “taxonomy” of the
affectivedomain suggests five hierarchically organized
categories of affective objectives (which correspond to
the five examples listed above):
* Receiving: sensitivity to and a willingness to
take in or attend to certain phenomena;
* Responding: willingnessto participateactively
in a given category of task or activity;

* Valuing: consistently attaches worth to a phe-
nomenon;

* Organization: bringing together different val-
ues and beginning to build an internally con-
sistent value system;

¢ Characterization by a value or value complex:
synthesis and internalization of a value sys-
tem.

This taxonomy has been a useful guide to teachers
developing instruction aimed at the affective domain,
but has also fed a concern over the distinction being
drawn between the cognitive domain and the affective
domain. It may be scen to suggest a division of these
arcas which, in reality, does not exist. For example, the
highest level of the cognitive domain involves evalua-
tion—judgments about value and worth—essentially,
an affective skill, and the affective level of

conceptualization certainly implies a cognitive skill.
The two domains are actually closely intertwined but
teachersand instructional designers often forget thisso
much so that Martin and Briggs (1986) felt it necessary
to suggest a model for the planning of integrated in-
struction in the affective and cognitive domains. Ac-
knowledging thisinter-connectednessbetweenthetwo
domains is important in understanding the need foras
muchofanemphasisoncarefully developed and evalu-
ated affective objectivesas thereison cognitive domain
objectives in education.

The Distinction Between Affective
Education and Affective
Objectives: Fact or Fantasy?

In the previous sections I have briefly described how
certain authors define affective education and affective
objectives. The distinction they seem to imply here is
that while affective education concerns itself with
broad issues concerning the students’ experiences of
the educational process, affective objectives are fo-
cused on the development of a particular content-
related affect. However, Sonnier (1990) also states by
way of example that affective education might be con-
cerned with attitudes to the learning of science (enjoy-
ment, satisfaction in science courses), whereasan affec-
tive objective might be the development of a certain
scientific attitude (“tolerance of the views of others,”
“suspended judgment”). This would seem to add
confusion rather than clarity to the distinction, given
that both of these examples fit very comfortably into
one or other of the categories of Krathwohl’s (1964)
taxonomy of affective objectives.

It might help to clarify this confusion by focusingon a
general distinction that may be observed in the writing
of both “camps” (if thatis an apt term). Objectives, by
definition, are the desired outcomes of a teaching-learn-
ing process, and affective objectives are no differentin
this respect. However, most of the writings that ema-
nate from the affective education “camp” stress aspects
of the teaching-learning process itself. Looking at the
two bodies of literature from this “systems” viewpoint,
we may conceptualize one “camp” as emphasizing
PROCESS, whilst the other is emphasizing PRODUCT.
Of course, both emphases are equally important in
practice (as are CONTEXT and INPUT which refer to
thesocietal, cultural,and priorlearning factors inlearn-
ing).

Although a distinction is being emphasized by the
affective education camp, the notion of affective educa-
tion usually includes the accomplishment of affective
objectives. Whether these objectives are related to
specific subject matters or related to overall broad aims
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and goals of the educational system is where the dis-
tinction lies, according to Sonnier. My own interpreta-
tion of the distinction is somewhat different. As men-
tioned before, the unique aspects of what most writers
describe as affective education are concerned with the
process of teaching and learning. However, the prime
objectives of an affective educator may on occasion be
principally cognitive. For example, the most spectacu-
lar claims of the suggestopaedia movement relate to
dramatic reduction in the time required to master a
foreign language (cognitive objectives) when affective
le:'rning processes (such as relaxation, mood music,
vis 1alization, and suggestion) are used to overcome
learning inhibitions and promote belief in one’s ability
to succeed. If these latter outcomes are what Sonnier
means by the “objectives of affective education,” then
all well and good. However, letusbe clear that striving
for such “process” objectives in no way reduces the
need to define and achieve specific “outcome” objec-
tives, both cognitive and affective.

Controversy about Affective
Objectives

One reason for controversy about affective objectivesis
the important distinction in this country made between
educationand indoctrination. According to Krathwohl
et. al. (1964), “...education helps the individual to ex-
plore many aspects of the world and even his own
feelings and emotions, but choice and decision are
matters for the individual. Indoctrination, onthe other
hand, is viewed as reducing the possibilities of free
choice and decision.” Because of this concern with
indoctrination or propaganda, education has become
focused almost solely on cognitive areas.

Another reason for controversy stems from a largely
held cultural belief that our values, beliefs, morals, and
attitudes are private business and that one does not
have to share these publicly unless one chooses to.
Affective objectives are seen as possibly infringing on
this right to privacy (Krathwohl et. al., 1964).

Another issue is a sometimes commonly held belief
that if cognitive learningis achieved, affective learning
will be a natural by-product. This is not necessarily
true. Students could, for example, gain much in the
way of knowledge about literature, but might gain an
aversion to reading great literary works.

It is indeed more probably true that achievement of
cognitive objectives requires as a prerequisite an ad-
equate level of positive affect towards the content of the
learning exercise. Thisisa position not only defensible
from cognitive or humanist psychology standpoints,
but even from the principles of operant conditioning,
that states that to be reinforcing a reinforcer must be
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desired by the organism (for success in learning to be
reinforcing, the learner must approach the learning
task with a desire to succeed) (Gilbert, 1962).

Perhaps the most common cause for controversy one
encounters when discussing affective objectives is the
concern over evaluating these objectives. It is often
believed that these objectives refer to inner states of
mind and emotions and therefore it is impossible to
objectively and concretely measure whether or not an
affective objective has been obtained. There is great
concern over the possibilities of subjective scoring/
grading in these areas and that favoritism could result
in one student gaining a higher score than another
because the criteria are so vague. The topic of evaluat-
ing affective Objectives deserves further discussion.

Evaluating Affective Objectives

The question and answer posed by Fogleman (1982) is
a good place to begin this discussion. “How do you
measure something inside a person’s mind? Get them
to translate an internal attitude into an external behav-
jor” This seems to be the crux of the problem of
evaluatingaffective objectives. First, the objective must
be written in such a way that it can be measured. Smith
and Reyes (1982) suggest that one reason we have
difficulty in writing clear affective objectives is that
we're used to seeing a specific behavior and then
drawinga generalization from that behavior. To write
an affective objective, one is usually attempting to do
just the opposite, go from a generalization (a desired
affective outcome) to a specific behavior. They suggest
one ask the following questions:

1. What kinds of things do people do who have
this desired general characteristic that others
(who don’t have it) do not do?

2. (a) Are people who have (the desired charac-
teristic) more likely to do (the behavior that’s
been identified in #1). (b) Are people who do
not have (the desired characteristic) also more
likely to do (the behavior that’s been identi-
fied)?

The answer to (a) should be yes and the answer to (b}
should be no if the objective has been written clearly
enough.

Stuart and Wallace (1988) suggest that Mager’s (1968)
five step process for goal analysis can be helpful in
writing clear affective objectives:

1. Write down the goals.

2. Listthe performances that, if observed, would
indicate the goal is achieved.

3. Sort the list—delete duplications and un-
wanted items. Repeat steps 1 and 2 for any
remaining abstractions (fuzzies) considered
important.

152




4. Write a complete statement for each perfor-
mance, describing the nature, quality or
amount you will consider acceptable.

5. Test the statement with this question, “If
someone achieved or demonstrated these
would you say he has achieved the goal?”

Once an affective objective has been written clearly
enough to identify the observable behaviors that would
indicate the achievement of the affect, then an evalua-
tive or measurement process must be identified. There
are many reasons for evaluating affective (and other
types of) objectives. Fogleman (1982) identified the
following:
¢ determine the progress that a student is mak-
ing toward achieving the goals of the program
* help the individual student maintain strengths
and eliminate weaknesses - motivate the stu-
dent.

This brings us to the issue that is the source of most of
the concern about affective objectives an~ the reasons
teachers tend to avoid including them in their lesson
plans. How do you evaluate the achievement of affec-
tive objectives? The literature (Ohio State University,
1984; Moore and Harbeson,1986) revealed the follow-
ing as possibilities:

* attitude scales: both rating scales and semantic

difference scales,

¢ structured and unstructured interviews,

s oral tests,

¢ essay test items,

¢ problem-solving test items,

¢ anecdotal records,

* behavioral checklists,

* student journals,

¢ interviews,

* tally charts,

s rating scales,

* sentence completion sheets,

* (uestionnaires,

s profile sheets,

» records of behavior management systems,

* sociograms,

* feedback fromstudents, teachers, parents and/

or peers.

Thomndike and Hagen (1969) identify theadvantagesof
observational assessments as being a record of actual
behavior and its application to a natural setting and the
disadvantages as costs of observer time, effect of fitting
an observer into the setting, eiiminating subjectivity
and bias, determining meaningful and productive sets
of behavior categories to observe, determining signifi-
cance of an isolated item of behavior, the external
character of observation, and observing abehavior out
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of context. Fogleman (1982) suggests that the major
disad vantages seem to be subjectivity and biasand that
these can be diminished with proper construction of
the evaluative tool.

Krathwohlet. al. (1964) discussesin somedetail ways to
evaluate and test the achievement of objectives. It is
stated that as one reaches the fourth level of affective
objectives (organization of a value system), the mea-
surement of their achievement necessarily becomes
more complex. And, in the fifth level (characterization
by a value or value comnlex), measurement is even
more difficult. Infact, Krathwohl suggests that educa-
tion rarely attempts to achieve this level of theaffective
domain. However, detailed discussion of ways to
measure and evaluate affective objectives on all the
levels is offered. Many of the suggestions include
strategies such as those included on the list above.
There are many attitude scales, rating instruments in
varioussubject matters and behavioral checklistsavail-
able.

Given these available aids and possibilities for evaluat-
ing affective objectives, why does this area of learning
continue to beavoided by many curriculum developers
and classroom teachers? Perhaps the reasons are those
cultural beliefs and attitudes about privacy and “pro-
paganda” noted aboveand notso muchthe difficulty in
evaluating them that is so often mentioned. Many
studies certainly reveal that most teachers are attempt-
ing to achieve affective outcomes in their students,
even though these outcomes may not have been stated
in the formal objectives. The problem, however, with
this situation is that there is no way to then measure
whether or not the desired outcome has actually been
achieved, and therefore no feedback to the teacheras to
whether ornotherstrategies/methods/ techniqueshave
been effective (or perhaps even damaging!). Given this
still vague or loose sense about the place of affective
objectivesin education, whatare theresearchissues yet
to be explored?

Research Issues to be Explored

In the over 200 abstractsreviewed, there were only two
studies identified that specifically tested the utility of
Krathwohl’s taxonomy on developing and evaluating
affective objectives. Onestudy (Valois, 1985) evaluated
the relationships between cognitive and affective taxo-
nomic outcomes of a college course in personal health
education. The study devised valid assessment instru-
ments to measure cognitive and affective outcomes
and evaluated the relationship between hierarchical
patterns of the cognitive and affective domains devel-
oped by Bloom/Krathwohl/Masia (1956 and 1964).
The assessment questionnaire contained two items re-
lated to objectives for each sub-level of eachlevel of the
hierarchy in both domains. Conclusions were drawn
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that a relationship does exist between the taxonomies.

One area of research that seems important would be on
the techniques for evaluating the achievement of affec-
tive objectives, testing Krathwohl’s ideas to determine
their feasibility and practical use. Anotherarea would
be to research the current status of affective objectives
at the level of the classroom lesson planning. Is it still
true that there is an avoidance of these objectives? If so,
it would be interesting to see if the “erosion of affective
objectives” identified by Krathwohl et. al. (1964)is still
occurring, that is, that affective goals are included in
broad curricular descriptions, but seem to be dropped
as the instructional planning reaches levels closer and
closer to the classroom.

Conclusion

An attempt has been made to clarify the distinction
between what has been labeled affective education and
affective objectives. The new term seemstobebormnout
of a growing concern for the engagement of the emo-
tionsin the learning process, and inno way supplants, or
argues against, the need for the more venerable con-
struct of affective objectives as desired outcomes of
learning. The controversy over affective objectives has
been explored with an emphasis on the issue of evalu-
ating affective objectives. The available means for
evaluation of affective objectives seem to be greater
than previously believed and so the reason for avoid-
ance of formally written affective objectives still is
unclear. The areas for potential future research seem
numerous.
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The Writings of David Krathwohl: A Scholar’s
Eye-view of his Contribution to the Literature

Charles R. Dills *

David Krathwohl hasbeen a prolific writer throughout
his career, spanning the period from the early 1940s till
the present. The first book I ever read when I entered
graduate school (more years ago than I would like to
remember) included a chapter by Dave (The Psycho-
logical Basis of Integration, in the 57th Yearbook of the
National Society for the Study of Education). And, as
with a great many of Dave’s writings, thisone was more
than technically good or useful, but was both interest-
ing and compelling. That chapter still influences my
thinking even today. I am sensitized to the fact that all
instructional materials and activities are integrated,
through their effects, with all other such materials and
activities, as well as all non-instructional events, in the
lives and psychologies of the students, whether we
plan it that way or not. Therefore, Dave has reminded
e, through his article, that we had better plan it this
way if we want to achieve what we say we do. I have
found this to be particularly important when designing
integrated military training systems, such as the cur-
rent Canadian Patrol Frigate project I am working on,
and I regret that not only Dave’s chapter, but his ideca
behind the chapter, are not emphasized often enough
in instructional development courses or projects.

Even though I'have only recently come under the direct
influence of Dr. Krathwohl, by moving to Syracuse
University, he has touched me in significant ways
throughout my career. Many themes can be found
intertwined throughout Dave’s writings,and several of
th2se have had broad impact upon both the field of
educational technology and also the more general area
of educational research practices.

Further, Dave has written not only for the technical
specialist, but also for teachers and students of the
teaching process. For example, I next ran into Dave’s
work when I learned about the Taxonomy of Educational
Objectives(1956) a work still considered to bea basic tool
and a classic book in the field. It was co-authored by
Dave, Benjamin Bloom and others (Bloom et al., 1956).
This workestablished a uniform “language” with which
to think and talk about educational objectives in the
cognitive domain. Designed as a tool to assist in the
planning of educational goals, specific objectives, and
appropriate test instruments, it has served as such to
generations of educators and instructional designers
for over 35 years, and despite many efforts to design
alternative tools, still stands as the most-used tax-
onomy.

The first handbook on the cognitive domain was fol-
lowed by a second on the affective domain (Krathwohl
et. al., 1963). This has enjoyed similar acceptance in its
nearly thirty years of continous availability and has
been enormously influential on both curriculum and
test design. Itis perhaps unfortunate that this pioneer-
ing work was never concluded by extending the tax-
onomies into the psychomotor domain and beyond.
Several attempts have been made by other authors to
develop a similarly useful design tool for psychomotor
objectives selection and testing, but none of these have
stood the testof time as wellasBloom’sand Krathwohl’s
handbooks for the cognitive and affective domains.

Dave’s versatility is shown by anotherareain which he
has had a long-persisting interest, the nature of the
research process. He has vritten widely in this area for
specialists, beginning with the editing of an issue of the
Review of Educational Research in 1957, and continu-
ing through recent papers, such as those on the nature
of validity, to his current bcok (The Methods of Social
Scienceand Educational Research: AnIntegrated Approach),
which is reviewed elsewhere in this journal issue.

Not all of Dave’s work has been in research. He has
devoted a great deal of effort towards helping students
and those practicing in non-research oriented profes-
sions to better understand and conduct research. One
of his most recent books, How to Prepare a Research
Froposal (1988), (also reviewed in this issue) hasquickly
become arequired tool for graduate students. ButDave
has also written many other works to help students,
such as his many articles in works as the Social Science
Encyclopedia (1985),the Concise Encyclopedia of Psychol-
ogy (1987), the Encyclopedia of Education (1971) and the
Wiley Encyclopedia of Psychology (1984). He has also
written special articles on research methodology for
such people as architects (1964) and librarians (1963).

Not all of Dave’s work hasbeen devoted to generalized
research methodology. He has also made many spe-
cific contributions to subject-matter areas, such as the
teaching of handwriting (1963), counseling therapy
using video tape (1972, 1963), stimulated recall (1965),
curriculum and materials development (1965), pro-
grammed instruction (1967), teacher evaluation (1968),
performance-based instruction (1971) and value-free
evaluation (1981, 1980).

Dave Krathwohl is verging upon retirement, but his
best workisstill to come. Dave hasbeen writing a book
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which unites many of the strands of his interests over
the years in a single, integrated treatment. The book,
Methodsof Social Scienceand Educational Research:An
Integrated Approach (1992) is designed to teach the
student about statistics, research design, data interpre-
tation and hypothesis formulation. But more, it is
designed to introduce the student to science, and bring
him or her into science, as a human activity.

Thisbookisintended to serve asa textbook for graduate
students, and will undoubtedly become a best seller
among such books. More interestingly, this book is
going to be read by many who have been practicing
research for years. Gaps exist in the education of most
researchers, especially with regard to the sociological
and anthropological nature of science, the creative side
of research, and the irtuitive shaping of their sense of
the research process. This book will go a long way
towards not only producing better-prepared gradu-
ates, but also towards generally improving the level of
self-understanding among the researchers already out
in the field.

It is hard to imagine Dave ever having an achievement
that surpasses this book, but he probably will. His
contributions to the field are not likely to stcp merely
because of some administrative arrangement such as
retirement. Isuppose my professional life will continue
tobeinfluenced by his future work, just asit hasbeenin
the past, and still is being at the present time (I just
became aware of his work on stimulated recall asI write
these lines, a topic I currently need information about;
his influence never seems to stop). But most people
who read this will not find this conclusion unusual,
since they have also probably had this experience with
his writings.
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SYRACUSE UNIVERSITY: ARABIAN PENINSULA EXCHANGE PROJECT

The Office of Citizen Exchanges (E/P) of the United States Information Agency selected the Training Systems Institute
at Syracuse University to sponsor the development of a two-way exchange program on learning and physical disabilities.
This program began with a three-week U.S. seminar/study tour for 10 senior level representatives from government,
universities, and philanthropic organizations from the Arabian Peninsula to the U.S.

Goals for the program are:

* observe and discuss ways counterpart organizations in the U.S. educate, train, and provide treatment for
individuals with learning and physical disabilities;

* lookattraining opportunities for educators, administrators, and caretakers responsible for the implemen-
tation of programs for people with handicapped conditions;

* analyze the historical development and societal reaction to the implementation of the Americans with
Disabiiities Act (ADA);

* observe the ways various private and public organizations charged with implementing programs for
people with disabilities interact to provide support and services to the clientele; and

* exposedelegatesto various types of Special Education programs available in the U.S. with an ultimate goal
of providing possible models for use in Gulf institutions.

Representatives of the Governments of Bahrain, Kuwait, Qatar, Saudi Arabia, and United Arab Emirates arrived in the
United Statesin early February. They spent one week in Washington, D.C. visiting professional associations and selected
government agencies. An international teleconference was organized by WORLDNET to link the U.S. embassies in each
participating Gulf country with the group in Washington. The second week was spent in rural Ter.nessee visiting local
educational and community-based organizations and projects.

On February 24th, the group, along with two U.S. State Department interpreters, began their Syracuse area visit. The
agenda for the Syracuse component of their schedule included visits to schools, projects, R&D centers, training and
publishing organizations, and an SU Carrier Dome basketball event.

Phasell ofthe Project involvesa visitto the respective countries by three members from Syracuse University. Anextensive
itinerary will expose the U.S. team to the problem that is being addressed, its extent, and its characteristics, as well as to

the local resources and expertise for dealing with it. On the basis of this e:.perience, specific sub-projects will be planned
and implemented.
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Methods of Social Science and Educational Research:

An Integrated Approach

Charles R. Dills and Vincent Tinto *

David Krathwohl has justauthored another book, Meth-
ods of Social Science and Educational Research:An Inte-
grated Approach (1992), on the nature of research and its
methodology. The author claims that his book begins
from an intuitive base possessed by all of us. It then
uses this base as a framework for the understanding
and conducting of research. It does this through mak-
ing the intuitive conceptsmore conscious, more precise
and more organized into a conceptual structure. But
this book accomplishes much more than this claim
makes evident.

Thebook hasbeen written primarily for students, notto
impress the professor who teaches the course. At the
same time, its contents have been chosen so as to help
the professor teaching the course, and to fill in holes in
the professor’s background when necessary. The book
makes prolific use of teaching aids, such as graphics,
simple examples, stories, mathemagenic devices, and
pictorials. Each chapter begins with an overview, a
table of contents, a list of key terms, summary boxes,
and application problems. There are two appendices,
one a glossary and one a discussion of the various
choices involved in the design of an experiment or
otherstudy. Conspicuously missing from the appendi-
ces, or the book in general, are the many sets of statis-
tical and other tables usually found in the back of any
book on research methodology. Also missing from the
book is the academic style of writing that many stu-
dents, as well as academics, have difficulty reading.
Technical terminology isnot missing, however, and the
combination of appropriate language, both technical
and literary, makes the book, for a statistics textbook,
fun to read.

The real value of the book, however, as withalmostany
other picce of writing, lies in its conceptualization.
First, the contents. The content of the book is chosen to
give the student a broad understanding of method,
with enough breadth to allow an instructor the choice
of topics to include in a course, and enough depth to
give the student more than just a passing acquaintance
with each topic covered.

This has resulted in the inclusion of much material not
normally included in research courscs such as concept
analysis, the nature of causality, and the nature of
literature indices. Thus the student will have a broader
understanding of the foundations of research than is
typically possible.
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Second is the way in which the book was designed to be
used. Itislargely a front-end loaded text, by which the
author means that the book begins by presenting an
over-view of the field, then follows with chapters de-
signed to fill in the details. This results in a book that
can be used in either a top-down teaching approach or
inadetailed, building-block approach,attheinstructor’s
discretion.

Third, research is represented as being a systematic
problem-solving process, but the general problem-solv-
ing model is not taught. This is because several lines of
research have indicated that the novice already follows
this approach, and differs from the expert only in
specificknowledge of the field. Thus theemphasisison
teaching this expert knowledge, and on problems de-
signed to lead the student to use this knowledge in his
problem-solving efforts.

Three other characteristics of the expert have influ-
enced the design of the book. First, thestudentisled to
think at a high level of conceptualization, using a
subsumptive process called chunking. Chunkingisthe
grouping together of many details in a single concep-
tual structure, so that many things can be considered at
the same time. This isencouraged through the concep-
tual structure of the book, and through explicitly relat-
ing details to higher-level chunks.

The second characteristic derived from a study of ex-
pert thought is that experts do not think in terms of
statistical formulasand abstractequations, but interms
of the concepts upon which these formulas and equa-
tionsarebased. Thisbook hasremarkably few formulas
and equations for a textbook on research. Instead, the
student is led to understand research in terms of con-
cepts, with statistical tools deriving from these con-
cepts as detailed iinplementations. Thus, understand-
ing, not mechanical manipulations, are encouraged.

One aspect of the book with which the reader might not
feel compatible is the explicit use of a particular model
of the research process. Krathwohl adopts a social
consensus model of research, and builds the book
around it. Those who reject this model, or who accept
analternate model, might find thisapprcach incompat-
ible with their own teaching goals or styles. In any
event, the book is so well organized that it could easily
be used without advocating this model, if so desired.

A sccond aspect that some might find unusual is the
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informal style in which the book is written. This style
was chosen to make the text easier to read, more inter-
esting, and clearer to the student. But it is an unusual
style to find in college texts, and may require some
getting used to on the part of potential adopters. Once
adopters are acclimated to the style, however, they are
likely to find that this style makes the teaching of
difficult concepts easier. And students will probably
find the style to be a welcome, beneficial change.

Finally, Krathwohl’s book is designed to be not only a
textbook, but later in the student’s life to be used as a
reference book and as a source for further independent
study and review. In thisregard, it standsout from the
crowd of books on research methods in education that
barely skim the surface of complex research problems.
Readers of Krathwohl's book will find that it retains its

Like all classics, Krathwohl’s work will grow, rather
than diminish, in value as time goes by.
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SIXTH ANNUAL EDWARD F. KELLY CONFERENCE HOSTED AT SYRACUSE UNIVERSITY

The Edward F. Kelly Evaluation Conference was established in 1987 as a tribute to the late Dr. Kelly, a Professor of
Educational Evaluation at Syracuse University and later at SUNY Albany, who was very supportive of students and
committed to their professionalization. The conference, dedicated to the ideals of Edward F. Kelly, is an annual student
organized event which is supported and alternately hosted by the three sponsoring institutions, Cornell University,
SUNY Albany, and Syracuse University. This year, the conference was held at the Goldstein Student Center of Syracuse
University on April 3. It provided the continuing opportunity for graduate students from the three institutions to present

and discuss their past evaluation findings and resecarch results as well as current works-in-progress in education, the
sacial sciences, and related disciplines.

This year’s keynote session was delivered by a panel of recent graduates from the three institutions — Valerie Caracelli
from Cornell University Cynthia O'Brien from SUNY Albany, and Barbara Yonai from Syracuse University. The

panelists addressed issues and challenges involved in the transition from the role of graduate student to professional
researcher or practitioner.

The keynote address was followed by a format first introduced this year, the topical roundtables. The nine roundtable
clusters were organized around a broad range of areas in evaluation to allow for additional informal discussion among
students with similar interests. The themes included: cross<ultural evaluation; health programming evaluation;
evaluating new technologies; evaluation dilemmas in practice; international evaluation; ethics and evaluation; internal
evaluation; issues of authentic assessment; and engendering our own sociological imaginations as researchers.

Theafternoon began with a spirited half hour poster session. The graphic displays consisted of an eclectic blend of charts,
diagrams, elaborate models, photographs, and thought-provoking questions presented by nine students who stood by
their work to answer questions and encourage participatory involvement. The remainder of the day was devoted to the
delivery of 15 student papers and one panel presentation. As with the posters, the papers which were presented at this
conference were recommended for inclusion in the program by selection committees at the respective universities. Three
sessions were held concurrently, thus permitting participants to move between rooms, based on interest.

In addition to the 80 graduate student and alumni participants, faculty from Cornell University, SUNY Albany, and
Syracuse University were available throughout the day to share ideas, information, and insights, both conceptual and
practical, with their student colleagues in attendance. The Kelly Conference provides a unique avenue for professional
networking and information dissemination. This conference, developed out of a concern for the professional develop-
ment of students, will be hosted next year by Cornell University, as the vision and spirit of Edward Kelly live on.
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Review of David R. Krathwohl, How to Prepare a
Research Proposal: Guidelines for Funding and Dis-
sertations inthe Social and Behavioral Sciences, Third
Edition, 1988, Syracuse University Press, Syracuse,

New York

Deborah M. Fournier and Nick L. Smith *

David Krathwohl’s How to Prepare a Research RBroposal
hashad a long and increasingly successful history. The
first edition was published in 1965 and was just 50
pages. The second edition followed in 1976 at 112
pages, and the third edition appeared in 1988 with 305
pages. Thesalesof the third edition have averaged well
over 2000 copies a year since 1988, and the edition has
been adopted for courses in over 200 institutions. The
third edition is published by David Krathwohl, but it
is marketed, advertised, and distributed by Syracuse
University Press, who report being very pleased to
haveiton their list, for it is one of their strongest sellers
(personal communication).

All reviews of both the second and third editions have
been extremely positive. Major reviews of the third
edition have been published in Educational And Psycho-
logical Measurement (Nolan, 1989), the journal of the
Society of Research Administrators, SRA Journal (Sink,
1989), The Grant Advisor (Garrity, 1990) and Educational
Technology (Borich, 1989). Additional reviews have
appeared in the Journal of Academic Librarianship (1988),
Australian Journal of Psychology (1989), and R & D Man-
agement Digest (1988). A few excerpts from these re-
views will convey the high praise accorded this vol-
ume:

“This book is a good reference for inclusion in
a grants office library, one that encompasses
more disciplines than its title indicates. It
would be valuableasa textbook ina graduate-

level courseonresearch techniques.” (Garrity,
1990, p. 19).

“l found this book to be well and clearly
written. The author is very good at carrying
the reader from step to step and at explaining
the different points which are necessary for a
good propos.l..The section on dissertation
writing brings together in one place all the
things a student hears piecemeal from faculty
and other students. This book should be a
welcome addition to any faculty or student’s
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bookcase.” (Nolan, 1989, p. 300).

“With this latest revision, Krathwohl's trea-
tise now ranks among the best available in the
current “grantsmanship” literature. With the
addidonal information for graduate/doctoral
students, his monograph is more comprehen-
sive than Lauffer's Grantsmanship (1983),
Bauer’s The How to Grants Manual (1984), or
Meador’s Guidelines for Preparing Proposals
(1985.)" (Sink, 1989, p. 47).

We believe these reviews, though highly positive, mis-
construe Krathwohl’s volume as merely a “how-to”
cookbook for generating a research proposal. Only
Borich seems to recognize the broader conceptual con-
text within which Krathwohl situates his recommen-
dations:

“..is a book that goes beyond the “nuts and
bolts” of proposal writing to convey an
understanding of and sensitivity to the deci-
sion-making context in which proposals are
written...a research proposal is portrayed not
simply as a tool for getting an idea funded but
rather as a system of shared values constitut-
ing a decision-making context in which both
proposer and reviewer choose to work.”
(Borich, 1989, p. 57).

This book is much more than a technical guide. Pro-
posal preparation like any other type of communica-
tion involves both technical ability and the context in
which it is employed. A researcher may know the
language, but to be effective and appropriate she/he
must know whom is being spoken to, when, where,
and why—the social processes involved.

The strongest asset of this book is its combination of the
technical knowledge of how to write proposals withan
understanding of the decision-making contexts, logical
chains of reasoning, and underlying social processes of
the creation of knowledge. Thisis notjusta book about
how to write a proposal, but how to get funded within
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theknowledge production enterprise asunderstood by
Krathwohl. This third edition thus reflects and sup-
ports Krathwohl’s earlier statement of the nature of
social research: Social and Behavioral Science Research: A
New Framework for Cenceptualizing, Implementing and
Evaluating Research Studies (1985).

The 302-page third edition consists of 17 chapters in
five primary sections. The chapters are related to each
of the ten steps of proposal development identified at
the beginning of the book. Throughout the discussion
two viewpoints are shared with the reader, that of the
proposer and of the reviewer. This dual-perspective
permits thereader to consider each view while working
through each step involved in developing a competitive
proposal.

Section I introduces the reader to the nature of propos-
als, general concerns, and the steps of proposal devel-
opment, the contentis organized asa series of questions
and answers.

Section II, Preparing and Submitting the Proposal, dis-
cusses the technical procedures for developing each
aspectof the proposal, including supporting rationales.
The interdependency among problem definition, re-
lated activities, procedures, and resourcesishighlighted.
The four chapters that comprise this section address
such issues as developing problem statements, review-
ing the literature, selecting me:hodology reflective of
the problem, and producing budget and work plans.

Section III presents six chapters that polish the under-
standing conveyed in the previous section by tailoring
it to 11 different kinds of studies commonly encoun-
tered by researchers. The assumption is that informa-
tion must be relevant to a specific audience if it is to
effectively communicate. Also, the earlier material is
gathered into 13 guidelines for critiquing proposals
and later expanded into a more comprehensive check-
list for complex proposals such as RFPs. To help avoid
common pitfalls, Chapter 10 summarizes the current
research on why proposals fail to be funded. Chapter
11 contains a most important and ambitious discussion
of the criteria for judging studies, trade-offs, how
various types of rescarchers emphasize different crite-
ria, reasoning, and ultimately how research findings
become knowledge. The criteria for good studies,
subsequent judgments, critiquing guidelines, complex
proposal checklists, pitfalls, trade-offs, and tailoring
suggestions in this section serve to fine-tune a competi-
tive proposal.

Secction IV provides useful adviceand practical sugges-
tions on how to find federal and foundation funding,
including identifying possible sources of support, un-
derstanding agency procedures, and responding to
their interests.

Lastly, Section V deals with beginning researchers,
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especially doctoral students preparing dissertation pro-
posals. It discusses the dissertation process from the
perspectives of both students and faculty, stressing the
implications of these different views. Itaddresses such
issues as how to select committee members, dealing
with criticism, emotional experiences, resolving cor-
flicts, and preparing for the dissertation defense.

The book provides 24 extremely useful examples, such
as a human subjects declaration, proposal application,
peer review score sheet, and sample budget. Good
subject matter indexing permits easy access to specific
areas of interest. The appendices provide a wealth of
information including a 32-item annotated bibliogra-
phy onsample proposals, funding, writing, and disser-
tation research; a 20-item source on federal funding; a
168-item source on foundation funding; 86 references;
and a 44-item glossary. A powerhouse of information
is packed into these last 27 pages.

This third edition is an invaluable asset for the newly
venturing student, as well as for the more seasoned
researcher. It is a unique example of a thorough tech-
nical guide produced within the framework of a strong
conceptualization of the nature of research. Itsuniver-
sally positive reception suggests it will make an in-
creasingly significant contribution to the preparation
and practice of researchers.
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Researchin Hypertext: Focus on Structurein Literacy

Lydia Hajnosz Doty *

What is Hypertext?

Hypertext/hypermedia or “nonsequential writing”
providesfora new way of reading/ writing that mirrors
the associative ways that people think. This new me-
dium has produced much excitement in the education
community asitisseenashaving potential applications
in education, training and in information transfer.
However, introduction of this new medium is highly
problematic because of its redefintion of the notion of
text.

Hypertext is an idea that radically opposes Western
concepts of philosophical thought (the Platonic con-
cepts of systematic linear thinking) that are embodied
inthe printed book. (Heim 1547). In contrast, hypertext,
a reflection of the current Cognitive paradigm of think-
ing, is seen as having the power to “mimic the brain’s
ability to store and retrieve information by referential
links for quick and intuitive access” (Fidero 1988).

Several issues are of importance in hypertext literacy:
the ability to locate information in texts, the ability to
literally comprehend (recall) what is read vs the ability
to make meaning (synthesis & application) of theinfor-
mation read, and the reciprocal relationship beiween
reading/writing hypertext documents. The concept of
structure (both the local structure of individual texts
and sections of them and global structures of networks
of texts) is an essential idea for understanding these
issues.

Although there is no clear consensus about how
hypertext should be defined, what its essential at-
tributes are, and what design standards (especially in
terms of structure) should be followed, one idea seems
agreed on: in hypertext, “nodes” or discrete units of
information/ideas are connected by “links.” Theoreti-
cally this means that readers are no longer constrained
by the traditional, linear structure of text since hypertext
permits them to read freely, to “browse,” or to follow
“paths” through the structures of nodes/links as they
wish. Thesize of nodes, what should belinked and how
these links should be made are unresolved problems.

Inthr debate over thedefinition/attributesof hypertext,
two sets of issues relevant to instructional text remain
highly controversial. One sect of issues centers on
“constrained hypertext” or structured hypertext vs
unstructured hypertext with capability for unlimited
free browsing. Some argue that it is essential for
hypertext to be organized in some fashion. To elimi-
nate becoming lost in tangled webs of nodes and links
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(the “lost in hyperspace” problem), readers need guid-
anceinidentifyingand traversingcarefully constructed
sequencesof links (paths) whose “order of presentation
are made by the author in advance” (Zellweger 1989).
However, others vigorously resist this notion as it
seems a throw-back to the constraintsof traditional text
structuring and cognitive models that these propo-
nentsofhypertextseek to overthrow. The other conflict
centers on the question—can a hypertextbe considered
“true hypertext” if it is a “static” read-only database
instead of a “dynamic” database that permits reader(s)
to make links and to annotate texts, etc? Proponents of
the static view point out that over time, a database’s
comprehensibility (or fidelity to a knowledge base!
would erode if unlimited numbers of links/additions/
changes could be made. On the other hand, advocates
of annotatable databases say that to achieve its poten-
tial for collaborative knowledge construction or gen-
erative learning, hypertext documents must provide
for read-write capabilities. Both of these issues, critical
to the design of instruction, are centered on learner/
user control and the unpredictable outcomes that can
occur when a high degree of freedom is afforded read-
ers. If hypertext becomes a viable instructional me-
dium, these unresolved issues could challenge existing
Instructional Design models which presently focus on
objectives and predictable instructional outcomes.

Why Hypertext in Education?

Although electronic hypertext is frequently discussed
in the education literature, it is difficult for non-special-
ists to form clear-cutideas about theapplicability of the
medium since few of them have first hand-experience
of it. Although the concept of a large network of linked
documents (hypertexts) that could be searched and
read nonsequentially or “browsed” is an old idea—the
paper library card catalogue, HG Well’s “World Brain”
concept, (Harmon 1988) and Bush’s discussion of the
“Memodex” (1945) are classic examples of the con-
cept—hypertext, most efficiently realized in electronic
form, is a concept that has come of age with the rise of
the computer. In the 1960’s, Englebart’s Online System
(now Augment ) and Nelson's (originator of the term
“hypertext”) Xanadu demonstrated how large hypertext
systems could be efficiently operationalized in power-
ful computer environments. (Nielsen 1990, Saffo 1987).
Since hypertext has been primarily viewed as a re-
search construct, most hypertexts have been demon-
stration systems. However, therearc a few examples of
large-scale experimental hypertext systems being used
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in instruction. Brown University’s Intermedia project,
a widely cited mainframe experiment, (Yankelovich
et.al.1987), Harvard’s Perseus, a HyperCard Classics
project, (Crane and Mylonas 1988), and Southern
California’s Project Jefferson’s "Electronic Notebook,” a
HyperCard shell for interdisciplinary research and writ-
ing are among the best known examples of hypertext
systems being used to teach courses. However, these
experimental instructional systems do not have com-
mercial counterparts nor have comprehensive judge-
mentsof their pedagogical effectiveness yetbeen made.

The “foreignness” of the hypertext concept is com-
pounded because few readers outside of the academic/
research community are familiar with good examples.
Many of the readily available hypertext documents
(often commercially produced HyperCard stacks or
shareware) are crudely wriiten or are merely linear,
online files that don’t take ad vantage of the medium’s
capability, using its links merely as page turners or
fancy footnotes. Even hypertext work with serious
literary and scholarly merits such as Michael Joyce’s
interactive, electronic fiction, “Afternoon” (writtenasa
prototype document for the hypertext system,
Storyspace and often cited as a model for the aesthetics
of creative electronic writing) (Moulthrop 1989), and
the Association of Computer Machinery’s database of
hypertexts about hypertext (currently being produced
as an experiment in collecting and converting existing
paper documents to hypertext) can be disorienting for
readers skilled in cunventional reading strategies. Or-
dinary readers often think of hypertext documents as
esoteric experiments detached from the ordinary rhe-
torical purposes and conventions that they have come
to identify and expect in texts.

Recently, this rareficd view of hypertext has been re-
vised, as hypertext/hypermedia has become a widely
cited topicinthe general education literature and in the
popular press. Authoring systems that do not require
extensive computing/programming expertise have
been introduced. In 1987, the introduction of Apple’s
HyperCard (a system that trades relatively limited
hypertextcapabilities forease of use) has made hypertext
authoring feasible for educators. Since hypertextdocu-
ments have, in essence, come out of the laboratory and
are now a “real” possibility, instructional designers/
teachers must make decisions about their use in ordi-
nary instructional contexts.

In the literature of Education, Training, and Informa-
tion Science claims have been made for the utility of
hypertext software for pedagogy, research, and infor-
mation transter. For example, hypertext has been pro-
posed as an ideal medium for tutorials, electronic text-
books, reference materials and technical manuals that
can be used by learners according to their individual
differences, needsand preferences. Since large hypertext
knowledge bases can be efficiently searched, linked
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and added to by multiple users with many perspec-
tives, hypertext systems have the potential tobe used as
online teaching environments. (ie. like Intermedia or
Perseus). In addition, hypertext can be used to build
unique tools with instructional applications. Accord-
ing to Horn (1989), hypertext is an ideal medium for
storing and presenting information as a modularized
and organized structure of “maps” that can be utilized
by a variety of target populations for a variety of
objectives (both initial learning and later reference).
Educational claims for hypertext might be roughly
divided into two aspects of how hypertext functionsas
a tool.

The first of these views, a more traditional perspective,
sees hypertext as an important information manage-
ment tool that allows students to interact with informa-
tion to construct knowledge. Tchudi (1988) posits that
Hypertext databases can be used to develop critical
thinking skills in students who use them in inquiry
learning activities. Students who engage inthese kinds
of inquiry activities learn by exploring topics through
interdisciplinary materials and by making their own
contributions to the knowledge base that they study.
Echoing Tchudi, Multiple Intelligence theorist, and
developmental psychologist, Howard Gardner (1989)
suggests in his “Individual Schooling Plan” that
Hypertext is a medium (by nature of its attributes and
underlying symbol system) that may help to foster
creativity; it can be used to support the kinds of
discovery learning (free inquiry) that is essential in
certain cognitive developmental phasesand in the nur-
turing of specific intelligences. Hypertext's ability to
facilitateflexible, intuitive information searchesoflarge
databases and its linking and annotating attributes
makeit well suited to thiskind of instructional activity.

In the other related perspective, hypertext benefits are
associated with its ability to insinuate itself in the
thinking process, to become a kind of cognitive tool.
Hypertext's webs of nodes/links mirror Cognitive
psychology’s conceptual models of information pro-
cessing and storage. For Dede (1987) hypertext’s value
lies in that it is a “cognitive enhancer” that allows
writers toexternalize in the hypertextsystem the knowl-
edge schemata thatare stored in their long term memo-
ries. Inarelated line of thinking, jonassen (1988,1988a),
while tempered in his claims by hisacknowledgment of
the slender research base, theorizes that hypertext will
becomea tool for generative learning activities that wiil
help students to deeply process information. Using
hypertext will allow students to relate and incorporate
existing knowledge structures into their own schemata
to create personally meaningful, new knowledge.
Hypertext may contribute to instruction because it
increases the “mindfulness” and mental effort learners
need to expend in processing information (Salomon,
1983).
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The Research Base

Since hypertext research and development is a multi-
disciplinary (but not always cooperative) effort, rel-
evant data, reported in numerous discipline-specific
forums, is difficult to collect. A selected review of
Education-Training, Information Science, and Compo-
sition-Rhetoric literatures yields some case studies of
the major research systems, anecdotal evidence of indi-
vidual teachers’ experiences with hypertext, many de-
scriptions of pilot projectsand prototype systems, theo-
retical discussions, and design guidelines. However,
there are few reports of formal research that measures
learner-user gains from using hypertexts. Since read-
ing is the primary way of interacting with or learning
from hypertext, many of the extant studies seemed to
focus on measures such as recall, reading comprehen-
sion, time on task, accuracy of retrieval of information,
etc. Atthispointin the research,whathasbeenreported
is inconclusive, merely suggestive of possible gains.

Since thereis little specific research directed toward the
effects of hypertextreading/ writing on student perfor-
mance, relevant online reading and composition re-
search was reviewed. The hypertext studies that were
looked at seemed to support the findings of previous
research in traditional online writing/reading (Haas
1987, 1989; Haas & Hayes 1985,1986; Hansen & Haas
1988) which shows thatusers preferred paper and were
faster and more efficient when using the traditional
medium. Student writers working online often have
difficulties with a “sense of text”; they have problems
rcading onscreen text or with reading electronic docu-
ments critically. Many writers printhard copies of their
work in order to revise effectively (i.e. to rethink ideas
or to rework structure). In a related finding, Kowalski
(1990) found that college students, who were compe-
tent peer editors of paper texts, were unable to effec-
tively critique the work of other writers when theyread
it online. Except for workstations, with larger screen
sizes where “results are closer to paper” (Hansen &
Haas 1988), paper reading/writing environmentshave
proved superior. The state of current tecknology —
small screens, poor CRT resolution and related human
factors — were partly held responsible for paper’s
superiority. These types of findings seem tc parallel
many students’ experiences with hypertexts. For ex-
ample, in an anecdotal report, David Jonassen (Nov.
1990) told a Syracuse University colloquium audience
how professors of students using the Intermedia sys-
tem complained that their students did not study
hypertext course material online. Rather, students
printed paper copiesof their hypertexts for study offline
and presumably reread the documents in linear fash-
ion.

Preference for linear structure and traditional media
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was a major theme in other hypertext studies. Even
when students did justas well in performing tasks with
nonlinear electronic text, they preferred linear text (in
paper or electronic forms). Talbert & Umphress (1989)
showed mixed results when students who studied
from a hypertext tutorial developed by the researchers
were tested on recall. When students were tested via
concept-mapping, they wereable to reproduce many of
the themes they read about in the hypertext. However,
when the same group was tested via objective testson
the same material, they did poorly. Inaddition, Talbert
& Umphress’ student subjects reported dissatisfaction
with learning the material in hypertext because it was
“not the usual method of reading.” Similarly, Wang &
Liebscher (1988) reported that library graduate stu-
dents were able to find information faster, experienced
more satisfaction, and achieved better results when
they used ordinary paper indexes and databases than
when they used hypertext databases or browsed on
keywords in the hypertexts.

Hypertext use seemed more successful when users had
some experience of the knowledge base and hypertext
software, when they were not required to read full
texts, and when they dealt with well-structured, techni-
cal information. Egan et. al. (1989) found that subjects
with statistical background could locate statistical in-
formation faster in running text using hypertext. Con-
versely, information in headings was located faster
using paper texts. The researchers concluded that
hypertext was useful to locate information in other
ways than by the way it wasoriginally structured by its
author. In another study, students who were ques-
tioned about information in a 1000 word general sub-
ject article in hypertext and in a linear, paper text had
better recall of information from the paper version
{Gordon et. al. 1988). However, when the subject
matter was switched to technical content, readers’ re-
call of information in both types of texts was about
equal. The research team attributed the differences in
outcomes to possible student inexperience with
hypertext and to the fact that hypertext does not scem
suitable when reading a text in its entirety is required.
Monk et al. (1988) found that recall of informationin a
small hypertext was improved when structural maps
of the content were provided.

Discussion of Current Research
Some general themes are evident in this sample of
studies:

¢ reader preference for the traditional medium—
paper;

¢ rcader preference for lincar text over
nonsequential text;
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* better success when locating well-structured
kinds of information (e.g. factual information);

* better information retrieval/recall when ex-
tensive reading online (with its heavy storage
demands on users’ short term and long term
memory) was not required.

An analysis of these themes has implications for future
research.

1) Users are experiencing the kinds of problems with
reading hypertext that have often been predicted and
extensively discussed in the design literature—the prob-
lems of disorientation and cognitive overload. The
state of knowledge about these problems and their
causes still needs considerable refinement.

2) There are other importantimplications for hypertext
in that readers are notabandoning their preferences for
linear or paper texts. These preferred options may be
justingrained habits. While conceding that processing
electronic text might be different from processing pa-
per-based text and that this possibility needs further
exploration, Hartley (1987) suggests that difficulties
with online reading might be a result of the fact that it
isa “newishactivity” which people need time to adjust
to. Pointing out that effective use of hypertext calls {or
a new kind of training in literacy — new strategies of
reading/writing, Marchionni (1988) calls for a system-
atic training of teachers to “teach the new tools of
learning.” Wang & Liebscher (1988) also note that
although designers of hypertexts claim that little train-
ing is needed to use the software, their research sub-
jects’ performances were positively affected by practice
on the Hfgertie.s systemn used in their study. Assess-
xent of#hypertext’s effectiveness can only be con-
founded if subjectsare not first trained in the appropri-
ate methods and strategies of the medium’s use.

3) The preferences for paper also are indications that
the orienting structures afforded by traditional, paper
text structures (or even linear online texts) are missing
in hypertexts and thus user performance and compre-
hension are impaired. Hypertext’s presentation of
information in discrete nodes oftentimes eliminates
local discourse cues that readers use to comprehend
texts. For example, traditional structural techniques
like using signal words that offer sequential or rela-
tionalinformation (suchas “first,” “however” “inaddi-
tion”) or using pronoun reference to make a text coher-
ent may not work in hypertext because the reader
bypassed nodes that contained this information.
Charney (1987) theorizes that without these global or
local clues, readers make poor choices about how to
structure their reading (selection of links to follow).

In his psycholinguistic studies of cognitive strategiesin
hypertext processing, Rouet (1990) points out that in
traditional texts topics are sequentially organized with
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physical proximity reflecting semantic relationships;
however, not all semantically related topics are located
near each other in the text. In hypertext reading,
readers can pursue their own reading objectives (not
necessarily the ones intended by the author). They can
read topics as they choose unrestrained by the physical,
sequential structure of the text. The “trade off,” how-
ever, is that many readers experience disorientation
when they are no longer able to rely on the relational
clues provided by authors or the physical clues for-
merly provided by the traditional text. In studies of
adolescent hypertext readers working with relatively
small databases, Rouet found that nonlinear text pro-
cessing requires two vognitive strategies—"global ori-
entation,” purposefully selecting text until objectives
are met and “local orientation,” understanding the-
matic organization of nodes of information and select-
ing consistent links based on that understanding.
Younger readers and readers with weaker, traditional
reading skills (who were more dependent on the miss-
ing clues) did poorly. They were ineffectivein monitor-
ing the twe orientations and experienced disorienta-
tion and cognitive overload.

In another related (ongoing) study of the reader disori-
entation problem, Castelli et al. (1990) have identified
cognitive factors which they theorize are related to
effective hypertext use. They are in the process of
developing a hypermedia problem-solving test that
predicts how successful a user of hypertext will be
based on that user’s cognitive style.

4) The fact that users with background in a subject
domain or who only search for discreet units of infor-
mation are the more successful users of hypertexts
might imply that not all types of texts are suitable to be
rendered in hypertext versions.

Structure as a Major Focus for Re-
sesich

In the last part of the paper I would like to look more
closely at structure as a major factor in comprehending
text. From its inception, hypertext was thought of as a
liberation from the confines of structure. However,
thatliberation also has brought user frustration, disori-
entation, incoherence and cognitive overload. Non-
linear text asitiscor.ceived of inunstructured hypertext
theory may even be antithetical to the concept of text
since many theorists see structure as meaning. Also,
“formless” hypertext unbounded by the communica-
tion practices and conventions of a “discourse commu-
nity” seems to have limited practical applications once
itsauthordirectsit to outside readers. Thus,ashypertext
becomes a mature technology, authors are looking for
ways of structuring hypertext while preserving its
unique characteristics. Psycholinguistics, Semiotics,
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and Rhetoric are some of the disciplines to which they
are turning for guidance.

Psycholinguistic Text Processing
Models’ Influence on Hierarchical
Hypertext Structures

Cognitive psychology and psycholinguisticshavebeen
important influences for structuring hypertext. Sev-
eral text processing models are seen as a basis for
developing the idea of hierarchical structuring of
hypertext documents and have exerted considerable
influence on development of evolving conventions
such as chunking, node size, types of structural clues.
Meyer (1975); Meyer, Brandt & Bluth (1980) identified
eight recurring relationships that are used to organize
paragraphs and provide clues to meaning. (Interest-
ingly enough theserelationshipsaresimilar to patterns
described in Classical Rhetoric such as cause/effect,
comparison etc.) Readers recall these relationships
better if they were arranged in a tree structure or
hierarchical order. “Signaling” or providing clues to causal
or logical connections of these relationships also facili-
tates recall of information. Another significant influ-
ence is the Kintsch & Van Dijk (1978) model which
postulates that macro-operators reduce information to
gists (summaries) which are under the control of sche-
mata (theoretical formulations of the reader’s goals,
many of which presumably are informed by conven-
tions formed via social, educational and cultural influ-
ences). Readers mentally structure text as sets of propo-
sitions that they relate to new propositions by means of
“bridging inferences.” Only a limited number of work-
ing propositions can be held inworking memory, and the
longer a proposition is active, the more likely it will be
encoded in long term memory.

Based on this research, the “conventional wisdom” in
hypertextdesignliterature privileges hierarchical struc-
ture (and the linking strategies it implics) as the opti-
mal method for structuring hypertexts. J. Smith et. al.
(1987) (J. Smith 1989) predicts that looser hypertext
organizational patterns (ie. environments that focus on
the “experience of the reader,” directed graphic struc-
tures) are fine for games, research systems or literary
forms. However, he cautions that “no forceful, action-
oriented communication” can result from hypertexts
that lack hierarchies and overviews. To demonstrate
this end, he and his associates have built a prototype
system--WE (Writing Environment)—thatguides writ-
ers through the process of construction of documents
to “transform loose associative networks of ideas into
ahierarchical structure that can be transformed into an
electronic or paper document.” In texts meant for
online information retrieval, hierarchy is also privi-
leged. Girill (1985) suggests that online text that is
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searched should be organized hierarchically and notby
narrative (progressivedisclosure) orautonomous (fully
contained) structures. Girill sees the hierarchical struc-
ture as one that conserves system memory and facili-
tates rapid, efficient information retrieval.

Of the many hypertext systems based on these text-
processing models, Horn’s (1989) Information Mapping
isa particularly interesting example of how a hierarchi-
cal hypertext structuring system that is highly con-
strained can be implemented for certain types of texts.
InInformation mapping, informationis decomposed into
chunks of “relevani” information (considering short
term memory constraints). These chunks are expressed
ina consistent format—aslabeled information “blocks”
(classified according to Horn's scheme of types of infor-
mation). Blocks, in turn, are arranged in hierarchically
ordered “information maps” which contain graphic
and textual “signals” and headings and subheadings
which substitute for traditional discourse clues. Ulti-
mately, content is structured by “hypertrails” or sets of
related maps; the hypertrails and overview mapsallow
readers to see finely-grained perspectives of all levels of
the document’s hierarchical structure and thus make
reading choices. While Hoin claims that this systemis
a totally new system of writing, many of the system’s
features seem based or principles/intentions of Classi-
cal Rhetoric, albeit more systematically. and clearly
implemented.

Constrained, hierarchical systems such as Information
Mapping or WE may make hypertexta viableand attrac-
tive option for many purposes because they, in effect,
give the reader many options to get to a predetermined
goal or rhetorical purpose, and they decrease the dan-
ger of cognitive overload. However, theimplied claims
of being a generic structure suitable for all types of texts
may not be valid. As Romizowski (1990) observes, an
author'sdecisiontoutilize the hypertextmediumshould
be based on a thorough analysis of the nature of the
communications problems being addressed.

Structure as a Reflection of
Purpose/Meaning

While hierarchical organization is a concept whose
utility {(especially in terms of making text easily under-
standable and retrievable) has been validated by
psycholinguistics as well as by traditional Rhetoric, itis
not the only method of ordering meaning. Semiotics
and literary theory (and many educational theorists eg.
Salomon & Gardner 1986, Muffoletto 1987, D. Smith
1988, Bowers 1988, Cunningham 1984, Hlynka 1989)
assert that structure is one of the many elements of a
text’s (or media’s) meaning that cannot or should notbe
separated from its message(s). Constructivist theories
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suggest that each reader “composes” or constructs her
own unique meaning of a message based on the inter-
action of many interrelated elements such as informa-
tion content, social context, structure and media at-
tributes (Tierney & Pearson, 1983). In context of this
view, understanding or “making meaning” is more
than just acquiring new information. These theories
with their insistence on the inseparability of media,
message, information content, social contextand mean-
ingare indirect contrast to concepts, most notably those
proposed by Richard Clark (1983), which imply that
information flows through a neutral delivery system (a
medium) unaffected by that medium into the mind of
the reader/user. Clark’s theory implies that informa-
tionand meaningare synonymous,and while histheory
allows that abadly constructed message or inappropri-
ately chosen delivery media might impede efficient
information transfer, he claims that medium itself ulti-
mately does not play a significant role in the informa-
tion derived from the message it conveys. If one were
to view a hypertext through a constructivist paradigm
instead of through Clark’s information transfer model,
structure, as an essential attribute of the medium, be-
comes an element of hypertext’s meaning and not just
a vehicle to convey information (Doland 1989,
Moulthrop 1989). Therefore, if structure is an element
of meaning, an exclusive insistence on one type of
structure (such as a hierarchical one) could limit or
change the possible meanings of a hypertext. Alterna-
tive types of hypertext structures must be explored.

One ordering principle might follow from the rhetori-
cal concept of analyzing purpose or the design dic-
tum—"form follows function.” DeYoung (1990), based
on her work with her prototype, Electronic Working
Papers, a hypertext system that models the intellectual
processes involved in doing audits, suggests that the
structure of hypertext links should reflect the structure
of the task being performed. When aesthetic consider-
ationbecomesan organizing principle,attentionshould
be focussed on a giscussion of narrative structure and
not the number of links to be made (often the common
structuring idea employed by many writers). Thus,
from this perspective Anderson (1990) proposesa “rheto-
ric of paths” (a conscious choice of patterns of se-
quences or “syntagmas” that could be invented or
borrowed from semiotics/rhetoric). Anderson stresses
that the multiple structures (paths) for reading must be
preplanined to be coherent, but more importantly, they
need to be aesthetically pleasing in order to make
reading a meaningful experience. In another concept of
ordering according to function, Franklin (1988) sug-
gosts that hypertexts with instructional purposes be
based on path structures informed by Salomon’s (1979)
statement that media can initiate thought processesand
that attributes of media can help to supplant mental
skillsthatlearners may not possess. Therefore, Franklin
suggests guided, concurrent paths through the same
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material that supply information, activate thought pro-
cesses, and teach mental skills.

Social Implications of Hypertexts

Much of the “hype” surrounding hypertext has dealt
with its information management capabilities. How-
ever many of the social implications involved in the
media have not been carefully considered. Few writers
point out that being able to locate or browse informa-
tion at will is not equivalent to having knowledge,
understanding or even aesthetics enjoyment. If the
Semiotic viewpoint holds —that texts are reflections of
and influences on social relationship: — then by chang-
ing the way weread and the the way we construct texts,
we may influence society. By using hypertexts in their
classrooms teachers must realize that they may be
affecting the larger views of their students. For ex-
ample, hypertext changes meaning when it decom-
posesideasinto unitsof informationand arranges them
hierarchically. These online texts are meant to be
viewed analytically instead of holistically. Thus frag-
mented texts take on new meanings “as sources of
informationrather thanmodels of human experience to
be transmitted from one generation to the next” (Baron
1988, 380). Baron also speculates about how conditions
of reading (ie.”under a tree” or at a CRT) change
cognition or if personal relationships change when a
computer mediates human communication (ie. col-
laborative hypertext?). Even the construction (infor-
mation content/structure) of instructional hypertexts
needs close consideration. Doland (1989) observes that
hypermedia is not a hermeneutically neutral act, that it
“possesses its own meaning and impresses its own
meaningontexts.” Like traditional writing, hypertexts
are “rhetorical tools” whose function is to persuade,
influence, and inform readers of an author’s views/
values. Just as traditional writers construct the mean-
ing of their texts by making deliberaterhetorical choices
(such as information content, style, diction, structure),
hypertextdesignersmustalso makeconsidered choices
that shape their electronic messages. Sir.ce all texts—
paper or electronic — convey meanings and values in
addition to their intended information content, all writ-
ers and designers must be aware of the effects of their
rhetorical choices. This “gatekeeper” function is espe-
cially important in developing educational hypertexts
since certain political, social,and cultural messages can
be amplified or distorted. Also naive readers may
mistake a constructed viewpoint (a network of many
texts) as a “given,” mirror of reality (Doland 1989,
Bowers 1988, Muffoletto 1987).

The social implications are an important aspect of
hypertext's meaning. However, as D. Smith (1988)
notes Classical rescarch methodologies are not helpful
to guide educators in this problem and new rescarch
methods must be developed. Seeing hypertext from a
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Constructionist/Social/Semiotic view as unique, me-
dia mustchange the nature of Hypertextrescarchitself.
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Interactive Multi-Media for Education, Part 1: Concepts/Applications

Alexarider Romiszowski and Andrew Abrahamson *

MAP #1 1MM IN EDUCATION: AN OVERVIEW B

Introduction  This is the first of a multi-part series of reference materials on the topic of “interactive multi-media” (or
IMM) and their use in education and training. The first three parts will cover:

1. Concepts and applications of IMM
2. Design of instructional applications of IMM
3. Developing IMM: tools and techniques.

This first part can be seen as dealing with the what and why of IMM.

What is IMM? There are almost as many definitions of IMM as there are writerson the topic. Ithasbecome the
“buzzword” for thelatestcomputer developments in digital storage and processingof graphics
and video for whatever purpose. But in education, there is along history of the use of this term,
or at least its components — media, multimedia, and interactivity.

The first few maps that follow “unpick” the term and clarify (maybe extend) the meaning we
should be giving to IMM in the context of education and training applications.

Why IMM? As the technological possibilities of capture, storage, interlinking, transmission, and use of
information (in any format) expand, we are inexorably driven to apply the new technologiesin
just about every field, including education. But what do educators hope to gain from these
applications? In what specific ways can the new IMM technologies really make a difference to

the quality and cost-effectiveness of educational and training programs? The answers are not
all that clear.

Why ask? An illustrative example of the need for more clarity, in both concept and purpose, is the story
of the reasons behind the organization of the International Interactive Multimedia Symposium,
in Perth, Western Australia, January 1992.

The main conference organizer/sponsor was the School of Electrical and Computer Engineer-
ing of Curtin University, where, for over 5 years, some 20 faculty members have been
developing interactive multimedia for use in their own teaching. The conclusion of over 100
work years of communal experiences was that “it had made no difference to learning — what
are we doing wrong? —’ *s organize an international conference to find out.” Incidentally,
perhaps because of this angle to the theme, it was one of the best IMM conferences ever!

What's coming up next?

1 2 3
what
IMM in education—— Multimedia [ Hypertext

r Y Y

5 4
Interactivity Hypermedia

— v

How to select an educational application of IMM
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MAP #2

MULTIMEDIA

Introduction

Imagine that you are in a kindergarten class full of excited 5 year olds. One student draws with a crayon.
Another student spreads finger paint on a long sheet of paper. A third student uses building blocks. The

teacher shows a film strip. Imagine that all these people are trying to show what the White House looks
like.

If you look at only one of these presentation forms, you would g-t only one mental picture. If you view all
these presentation forms, you get a much richer mental picture.

Definition

Multimedia is the use of multiple presentation forms to display information. These presentation
forms, referred to as media, may include either high or low technologies.

Diagram

B

)/

Historical
Development

The use of multimedia is not a new practice. However, the use of multimedia controlled or
enhanced by computer technology is a recentinnovation. Today, when we think of multimedia,

we often associate the term with high technology presentation forms such as videodisc and CD
technologies.

The possibility of storing all forms of information presentation as digital data on one convenient
storage device and then rapidly accessing any combination of parts of this data base has revived
earlier interest in the use of complex multimedia presentations.

Multimedia
Elements

Multimedia can be thought to consist of three elements: media, technology and products.
In the past wehave focused primarily on the media. In recent years we have paid more attention
to the technology involved in computer-aided multimedia. In order to develop the most

appropriate media for an instructional episode, instructional designers must also consider the
products of multimedia presentations.

Examples of
Elements

MEDIA TECHNOLOGY PRODUCTS

TEXT
Words Optical VideoNotebooks

Numbers . .
Storage Video Editing
AUDIO Tours

If;vtusxch Computer Simulations

VISUALS ———————| Video —  _»] Adventure Games
Still Images X Talking Books
Movies Tutorials

Animation Teacher Lecture Aids
ctc.

Technology
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MAP #3 HYPERTEXT

Introduction  Imagine that you are creating an interactive computer-based presentation on an important historical
novel. You have obtained and stored the book electronically ona hard disc. Now you want to include text
which describes:

1. the book, it's storyline, it ‘s style, it s period

2. the author

3. the importance of this work in relation to the period it is set in

4. its relationship with other works by this author and works cf other authors
5. other works that deal with the same historical period.

Traditional texts have been linear in nature. They flow from one idea to the next. However, the creator
of this presentation would want a text that is not linear, but one that links one idea with another — one
that connects one set of information with another.

Definitions 1. A text written and organized as a structure of interlinked information chunks or nodes, that
can be read in many different sequences, for different purposes, at different levels of detail or
difficulty, depending on the reader's interest, needs, and abilities.

2. Computer software that enables authors to create and store such information structures, and
readers to browse through them rapidly and convienently.

Purpose Hypertext allows words or ideas, to be associated with other words or ideas. Hypertext fosters
non-sequential thinking/working/creating that enables users to associate chunks (NODES) of
information together through a variety of LINKS or connections. It enables users to access
greater depths of information by moving between related documents which share thematic

connections. Hypertext aids the user in forming an idea of the STRUCTURE of a body of
information.

Diagram The essential attributes of a hypertext (NODES and LINKS, which form a browsable STRUC-
TURE of information) are illustrated in this representation of a hypothetical knowledge base.

[ 1]
N

4

Y

Examples 1. Hypertext is usually associated with electronically stored screens of information, which can
be “browsed” by activating “buttons” built intn the text. Clicking on a button brings up
another screen or a “window” containing related/more detailed information. The most
widely known examples of hypertext are the many browsing databases created by users of
Apple Computer’s “Hypercard” authoring software.

2. However, hypertext need notbe electronically stored. Encyclopedia Britannica is an example
of a form of hypertext in that it stores information in small ci.nks that can be interlinked by
the user, at will, through use of the indexing and cross-referencing facilities provided.
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History

We often associate hypertext with Apple’s Hypercard. However, hypertext predates Apple’s
product by nearly 30 years. Before the advent of the microcomputer, Theodore Nelson coined
the term “hypertext” in 1965. He conceived of a “worldwide network....of the word’s stored
writings, graphicsand data.” Before the term was coined, the concept wasalready made to work
in a computer-based environment, by Douglas Engelbart (1962 onwards), who developed the
Augment system at Stanford. The concept is now commonly accredited to Vannevar Bush, who
proposed the Memex system of electronically interlinked documents as early as 1945. However,
the origins of structuring information as “nodes” which are interrelated by defined “links” are
probably centuries old, originating in the habits of researchers to create personal sets of “note
cards” to structure a complex subject matter, and then to create reference works, like dictionaries
and encyclopaedias, to communicate the subject to others.

Some Variable

Dimensions of the
Hypertext Concept

Philosophy vs Pragmatism
The non-sequential multi-dimensional | Itisimpossibleto predicttheinformation
storage of information is a characteris- | needsofa particular individual reader,
tic of the human mind. Associative so it is more effective and more economi-
linking is a characteristic of creative cal to structure a knowledge base so that

thinking. So it should be more “natural”| it can serve the information needs of any
and more “useful” to structure external | reader, under “user-control.”
knowledge bases in a similar way.

Constructivism Vs Objectivism

Knowledge structures are personal A given domain of knowledge may be
unique representations of reality which | analyzed, structured, and therefore pre-
are formed through interaction with sented in a manner which will be optimal
one’s environment, colleagues, etc. A for both initial learning and later refer-
hypertext is an external record of the ence. The network of information nodes
unique structure imposed on a domain | and the links between them represents

of knowledge by an individual or a the inherent structure of the knowledge
collaborative group. domain.

Collaborative Creativity Vs Systematic Design /

The network of information nodes and | The preparation of hypertext is a special-
thelinks between them is therefore the | ist task to be performed by a few skilled
result of an act of creativity or insight on| designers for thebenefit of many readers.

the part of the author(s). Any user Additions or changes to this structure
should be frec to annotate or otherwise | will be the result of the systematic cre-
add to the hypertext. ation of new knowledge.
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MAP #4 HYPERMEDIA

Introduction  Imagine a mechanic who wants to learn about adjusting the idle on a modern, computer-controlled
automobile. What are the ways that this mechanic could learn? He or she could:

* read a text report describing various techniques and procedures

* watch a motion video of another mechanic successfully adjusting the idle
* listen to a description and watch a motion video of the procedure

* view slides of various engine parts.

Imagine this mechanic being able to useall of these presentation forms, jumping from one medium to another
with the touch of a button.

Definition Hypermedia is an extension of the hypertext concept, to incorporate a variety of media forms.
Hypermedia extends the linking or association capabilities of hypertext to the following presen-
tation formats: graphics, animation, scanned images, voice, sound, music, still video, full-motion
video.

Diagram This picture shows how the concept of Hypermedia is a fusion of hypertext and multimedia.

Hypermedia (1) Interactive Video

Delivery Interactive Video (IV) is the fusion of video and computer technologies. A videoprogram and

Systems a computer programrun in tandem under the control of the user. Ininteractive video, theuser’s
actions, choices and decisions affect the way in which the program unfolds. When the video
component is stored on a laser disc, the same disc may also store still images, text, audio, etc. (i.e.

multimedia). When access is multi-dimensional, non-sequential, and under user control, we
have hypermedia.

(2) Interactive Still Video

Interactive still video stores images on a reusable 2” floppy diskette. These images can be
combined with graphic overlays, menus, and branching routes. Digital cameras will storeimages
directly onto diskettes, thus providing inexpensive, in-house production of a visual knowledge
base. Hypertext software (eg. Hypercard) may be used to create the browsable structure element
of hypermedia.

(3) CD Systems

Digitally stored data and music, on the compact disc format, are now commonplace (CD-ROM,
CD-music). Morerecently, advances in technology have madeavailable systems which store still
and moving images on this format. Progress is making such CD-based multimedia/hypermedia
systems cheaper and more versatile.

(4) Workstation-based systems

As computer power and memory increase, it is becomning increasingly possible to store full-color
graphics, photographic quality still images and even motion video on the hard disc, or conven-
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Q

tional peripheral storage devices, where they are structured as a hypermedia knowledge base,
browsasble under user control.

(5) Network-based systems

As computer networks proliferate-and data-compression technologies progress, it is becoming
increasingly feasible to share information in any presentation format between geographically
separated informationsources (libraries, archives) and users. The networked “world multimedia
library” predicted by Bush and Nelson is becoming a technical possibility.

Hypermedia The development of hypermedia (and indeed most linear multimedia) presentations requires a

Development workstation that provides:

Systems ¢ waysof accessing and capturing information in a variety of presentation modes (audio, video,

text) from a variety of sources (paper, videotape, online TV, slides);

¢ image-processing capabilities (similar to the capabilities of text editing offered by a word
processor);

* an authoring system capable of originating computer-based text and graphic screens, over-
lays, etc. (like any CAl authoring system) and also creating the browsable network of nodes
and links (a hypertext authoring system).

Example The IBM Audio Visual Connection (AVC) System is one of the most sophisticated integrated
hypermedia/multimedia workstations available today. The heart of the system, the AVC
authoring language, lets the user design hypermedia by manipulating story elements by way of

n “object-oriented” language. Objects such as motion video, still video, graphics and text can
be manipulated one at a time or simultaneously.

IBM’s AVC System

| Viewing Monitor Projection TV
Video Camera T ;
\ \\\ :
N ‘ \ )
Videodisc / N N ‘RN
Videotape
Microphone
CD Player
Tape/Cassette
Audio capture
playback adaptcr
Video capturc 8514/ A
adapter / A display adapter
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MAP #5 INTERACTION AND INTERACTIVITY

Introduction  Inorder to understand interactive multimedialhypermedia and their role in education, it is important to
define clearly the various dimensions of interactivity that may be incorporated, singly or in combination,
in a given instructional presentation.

The issue to consider is illustrated in the cartoon. How can we be sure that the “active” student on the
left is in fact learning more, or better, than the “couch potato” on the right?

The Student

Active Passive

|

Interactive Interactive media involve the viewer as a source of input to determine the content or duration

Media of a message, which permits individualized program presentation. The individualization may
involve “system-control” or “learner-control” or a combination of the two.
System- In the past years, technology-based instructional programs have had the reputation of being

Controlled electronic page-turners. The earliestcomputer-assisted instruction, based on Skinner's teaching

Interacion = machines, did not provide the learner with adaptive control of the instructional program.
Current practice in computer-based instruction has focussed on more interactive, and often
elaborate, instructional programs. However, the bulk of such CBI (or CAI) packages control the
interaction process by eliciting specific responses to specific questions or tasks, and on the basis
of aresponse-analysis, select the next segraent for presentation. Such instructional systems may
also be classified as “CONTROL BY FEED-BACK.”

Learner- Instructional research and practice during the past 20 years has included more emphasis on

Controlled  learner control. Some studies suggest that at certain levels, learner or user control canbe a

Interaction positive enhancement, allowing branching and individualized routes of instruction. Interactive
media, used as instructional tools, can provide the user with the opportunity to have varied
amounts of control over the instructional segments presented. The typical procedure is to offer

thelearnera “menu”of choicesof what to do or wheretogonext. Suchsystems could be usefully
classified as “CONTROL BY FEED-FORWARD.”

Frequency of The most obvious characteristic of interactive instructional/informational systems is that the

Interaction user is actively engaged in the clicking a mouse, touching a screen, entering information with
a keyboard, etc. Many potential users {(and indeed designers/developers) view this as the
principal (perhaps only) measurable characteristic of interactivity. The frequency of clicking/
touching/keying becomes a measure of the degree of interactivity of the system. Some
prominent writers (eg. Bork, 1987) hav even gone so far as to define the optimal number of
seconds between such physical interactions (eg., 15-20 seconds).

Depth of A somewhat overlooked (but in instructional contexts much more important) measure of the

Interaction the degree of interactivity of a system is the extent to which the interactions cause the user to
“think.” Are the interactions purely “surface” level jumps from one topic to another, without
the need to relate the topics clearly to each other in the mind, or are the challenges set up by the
system such as to encourage a “deep” level of reflection on the topic?
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Diagram
INTERACTIVITY
high
F X X
r
e X
q
u X
e X
n
c X
y X X
low
‘surface’ Level ‘deep’
This graph attempts tc illustrate two dimensions of interactivity. Each point represents a
possible interactive multimedia/hypermedia system.
A Third Imagine that the points on the diagram above are in fact at different heights above the page,
Dimension  representing where the system lies on the dimension of “control.”
Control
Learner-Control
i
|
]
]
Mixed-Initiative Control @
|
|
l
|
System-Control
>
Reference Bork, A. (1987). Lessons fromcomputer-based learning. In D. Laurillard (Ed.)}, Interactive Media:
Working Methods and Practical Applications, pp. 28-43. Chichester, U.X.: Ellis Horwood.
1 ",7 y
7o
34

Instructional Developments




MAP #6

SELECTION AND DESIGN OF IMM APPLICATIONS

Introduction

There are two convenient general ways to classify educational/training applications of IMM (or indeed of
most other categories of educational materials): by category of CONTENT; or by category of INTENT.
Classifying by objectives, or INTENT, is useful in that it focuses on the intended outcomes as a way of
identifying appropriate teaching methods and media. Classifying by CONTENT is useful in that it focuses
on the media that may be appropriate for storage, transfer, and access and also on the structure of the
knowledge base.

INTENT
- to inform

- to teach

— to motivate

~ to entertain

1) Informational IMM. There is a body of knowledge to be disseminated and this knowledge
exists (Or can exist) ina variety of media formats. Bringing thisknowledge togetherina common,
digital format as an organized and structured knowledge base wil! make it more accessible and
more useful, both as a basis for learning and as a general purpose reference resource (a
multimedia library). The system provides FEED-FORWARD interaction {guidance/advice) to
allow user control over content/sequence.

2) Teaching IMM. Althoughan information system may be used in teaching, it must be enhanced
to become a full teaching system. There are two sub-categories:

2.1 Instructional IMM Systems. Instruction implies that specific learning objectives are to be
achieved. This in turn implies evaluation of learning and FEED-BACK, usually of a corrective
nature. This sub-category may offer little learr.er control over the process of use and interaction
(i.e. multi-media CAI) or learner control over content and system control over intent (i.e.
instructional hypermedia).

2.2 Conversational IMM Systems. Conversation here implies that both “learner” and “teacher”
may initiate interaction, that the objectives and content of a session are negotiabie, but there is
still a “teacher’s” responsibility to help the student to learn. Such systems have to be rich in both
FEED-FORWARD and FEED-BACK interactivity. Moreover, the interactions must be “deep”
rather than “surface.” “Structural Communication” (see Instructional Developments, 1(2)) is a
mrethodology for implementing conversational systems in a multi-media environment, which
stops short of the complexity of intelligent tutoring systems.

3) Motivational IMM. Although much is said about “engaging” the learner, instructional
theories (and conversational theories) do not, in general, address the issue of generating initial
interest and motivation for learning (a notable exception is John Keller’s ARCS model). Profes-
sionally designed mediated presentations (e.g. Hollywood movies) are often highly effective in
thisrespect. Therole of IMM in gaining ATTENTION and establishing RELEVANCE (the Aand
R of ARCS) may be its most important role in education.

4* Entertaining IMM. Using IMM to entertain may be part of a teaching strategy fora dull activity
(e.g. drill-and-practice). If may also be indicated as an opening pre-instructional event, inorder
torelax thelearner and createa receptiveclimate forlearning. However, beware of “educational”
IMM that are exclusively entertaining, without any intent to inform, teach or motivate.

CONTENT
- factual vs
conceptual

- loosely
vs highly
structured

Factual content (specific factual information, routine procedures, etc) is often unnecessary to
learn (memorize) if it canbemadeavailable as “user friendly”, convenientand effectivereference

material. IMM may often be an ideal approach to the creation of on-the-job “performance
support systems.”

Conceptual content (concepts, principles, theories, strategies) has to be “understood” so itcanbe
applied across a range of case examples. IMM may assist both in the presentation of the content
in a more understandable way and in the provision of a variety of realistic cases/examp!es.

Loosely structured content (discrete, independent items) lends itself to presentation in an
“encyclopedia” format, with each “mini-presentation” catalogued and indexed to be accessible
under user-control by means of glossaries, key words, and other search tools.

Highly structured content (complex knowledge domains) requires the component items to be
interrelated, so that a user may learn the “big picture” as well as the details. A “hypermedia”
format is appropriate, designed on the basis of a thorough content analysis and providing both
“feed-forward” and “feed-back” links and frequent advance organizers and summaries.
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Summary of

Design Issues
INTENT IS TO: 1) IMM Potential 2) Design bases 3) ..ev design issues
ENTERTAIN Slick presentations Film design Linear, system controlled
Graphic design presentations ar2 better
User involvement Game design Should be interactive, under
Simulation design user control
MOTIVATE Gain attention through ARCS model Seek “emotional engage-
impact Motivation theories ment” in the task
Show relevance to real life | Needs analysis Many examples or contexts
Audience analysis for a varied audience
INFORM Structured knowledge Information science Use Information Mapping
base Content analysis and other organizing tools
Networking of information | Computer science Compatibitity and access
sources Library science problems must be solved
TEACH Muitimedia “instruction” Objectivism Provision of practice and
Instructional theory feedback is essential
Networked “conversation” | Constructivism Structural Communication
Conversation theory or “ICAI” as desigit models
CONTENT I5:
FACTUAL Quick reference knowledge | Job-performance-aids | Some “intelligence” in the
bases design FEED-FORWARD function
Online performance supportj Expert systems design | is desirable (a “librarian”
systems interface)
CONCEPTUAL Visualization of abstract Message design Some “inteliigence” in the
concepts Content analysis FEED-BACK function is
Applicatios: to real Audience analysis desirable (a “tutor”
examples Situated cognition interface)
LOOSELY Multimedia Library aciences Possible use of mul-
STRUCTURED encyclopedias Audience analysis tiple authors/sources
Generic media banks/ Content analysis for the separate com-
archives Interface design ponents of the system
HIGHLY Hypermedia networks Schema theory There must be a central
STRUCTURED Specific user applications | Subject expertise team responsible for
Content analysis designing the structure
Information mapping | and the components

* Alexander Romiszowski is Professor of Instructional
Design, Development, and Evaluationat Syracuse Uni-
versity.

Andrew Abrahamson is a doctcral candidate in In-

structional Design, Development, and Evaluation at
Syracuse University.

Instructional Developments




SYRACUSE UNIVERSITY NON-PROFIT ORG.
Instructional Developments U Ry F
364 Huntington Hall IR
Syracuse, New York 13244-2340 SYRACUSE, NEW YORK

15




